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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the swing of a hybrid vehicle 
drive unit from being continued and amplified without lowering a travel 
feeling when the swing occurs in a drive system. 

SOLUTION: There are provided: an engine; a generator 1 6; a drive motor 
25; a generator target torque calculation process means 91 for 
calculating generator target torque; a drive shaft torque estimate 
process means 93 for estimating drive shaft torque based on a torque 
equivalent component that corresponds to the generator target torque 
and the inertia of the generator 16; and a drive motor control process 
means 92 for controlling the drive motor torque based on the estimated 
drive shaft torque. The drive shaft torque estimate process means 93 
comprises a torque equivalent component conversion process means 94 
for forming a non-linear region in a prescribed region of the torque 
equivalent component. Thus, if the swing occurs in the hybrid vehicle 
drive unit the swing can be prevented from being continued and 
amplified. 
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* NOTICES * 



JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The generator connected with the engine, and a driving wheel and a machine target, and the drive 
motor connected with said driving wheel and machine target, A generator target torque calculation processing 
means to compute the generator target torque showing the desired value of generator torque, A driving shaft 
torque presumption processing means to presume the driving shaft torque in the output shaft of said drive mob 
based on said generator target torque and the torque equivalence component corresponding to the inertia of a 
generator. While having a drive motor control processing means to control drive-motor torque based on the 
presumed driving shaft torque, said driving shaft torque presumption processing means The hybrid mold car dr\\ 
control unit characterized by having a torque equivalence component transform-processing means to form a 
nonlinear field in the predetermined field of said torque equivalence component. 

[Claim 2] Said nonlinear field is a hybrid mold car drive control unit according to claim 1 which is a neutral zone 
[Claim 3] Said nonlinear field is a hybrid mold car drive control unit according to claim 1 formed near the zero 
point of said torque equivalence component. 

[Claim 4] The hybrid mold car drive control approach characterized by to form a nonlinear field in the 
predetermined field of said torque equivalence component while computing the generator target torque showing 
the desired value of generator torque, presuming the driving shaft torque in the output shaft of a drive motor 
based on this generator target torque and the torque equivalence component corresponding to the inertia of a 
generator and controlling drive-motor torque based on the presumed driving shaft torque. 

[Claim 5] A generator target torque calculation processing means to compute the generator target torque whicl 
expresses the desired value of generator torque for a computer, It is based on said generator target torque and 
the torque equivalence component corresponding to the inertia of a generator. While making it function as a 
driving shaft torque presumption processing means to presume the driving shaft torque in the output shaft of a 
drive motor, and a drive motor control processing means to control drive-motor torque based on the driving 
shaft torque presumed by the list Said driving shaft torque presumption processing means is the program of the 
hybrid mold car drive control approach characterized by having a torque equivalence component transform- 
processing means to form a nonlinear field in the predetermined field of said torque equivalence component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[OO01] 

[Field of the Invention] This invention relates to a hybrid mold car drive control device, the hybrid mold car drive 

control approach, and its program. 

[0002] 

[Description of the Prior Art] Conventionally, the hybrid mold car driving gear carried in the hybrid mold car is 
equipped with the drive system which connects each mechanical component and a driving wheel with each 
mechanical component of a generator and a drive motor, and a list, and a part of engine torque, i.e., engine 
torque, is transmitted to a generator (generator motor), and it transmits the remainder to a driving wheel. 
Therefore, the planetary-gear unit which equipped said drive system with the sun gear, the ring wheel, and the 
carrier is arranged, said carrier and engine are connected, a ring wheel and a driving wheel are connected 
mechanically, a sun gear and a generator are connected, the rotation outputted from said ring wheel and drive 
motor is transmitted to a driving wheel, and driving force is generated. 

[0003] In this kind of hybrid mold car driving gear, in the field where rotational speed is low, since engine 
effectiveness is very low and it is larger than an engine torque, the torque, i.e., the drive-motor torque, of a driv« 
motor, only a drive motor drives, an engine drive is stopped and it is run by the hybrid mold car in motor drive 
mode at the time of start. A generator is brandished without there being ** (******) dynamic resistance in an 
engine at this time, and moreover, an engine rotating, since inertia is large compared with a generator. And if the 
engine starting vehicle speed suitable for the vehicle speed putting an engine into operation after start is 
reached, by driving a generator, engine rotational speed, i.e., an engine speed, will be made high to the rotational 
speed suitable for lighting an engine, an engine will be put into operation, a drive motor and an engine will drive 
after that, and it will be run by the hybrid mold car in motor engine drive mode. Moreover, it is controlled, the 
torque, i.e., the generator torque, of a generator, and reaction force required to support an engine torque is 
generated. 

[0004] By the way, since an engine torque and the torque outputted from said ring wheel, i.e., ring wheel torque, 
and said generator torque undertake reaction force mutually, ring wheel torque is changed in connection with 
generator torque being controlled, and if the this changed ring wheel torque is transmitted to a driving wheel as 
is, the transit feeling of a hybrid mold car will fall. 

[0005] Then, in order to control said hybrid mold car driving gear, a hybrid mold car drive control unit is arrangec 
The inertia of the generator target torque and the generator showing the desired value of said generator torque, 
Based on the angular acceleration of a generator etc., compute ring wheel torque and it is based on this ring 
wheel torque. He is trying to determine the drive-motor target torque showing the desired value of drive-motor 
torque by presuming the driving shaft torque in the output shaft of a drive motor, and subtracting only driving 
shaft torque from torque required for making it run a hybrid mold car, i.e., car demand torque 
[0006] 

[Problem(s) to be Solved by the Invention] However, in said conventional hybrid mold car drive control device, 
since the reaction force applied to a drive system by mounting which supports a hybrid mold car driving gear is 
small when the driving force generated by the driving wheel is small, a drive system is held mostly in a center 
valve position, therefore — even if the generator is not driving or it is driving — case generator torque is small 
- for example, a hybrid mold car — the level difference of a road surface, and ** (****) — seeing — etc. — if i 
passes and step-disturbance is in said hybrid mold car driving gear, a shake will occur in a hybrid mold car 
driving gear. 
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[OO07] In this case, since fluctuation arises in the rotational speed of the rotation element which constitutes said 
drive system and a false change arises in the vehicle speed, engine target torque, generator target torque, etc. 
showing the desired value of an engine torque will change. 

[0008] Moreover, said generator target torque not only changes, but since the angular acceleration of a 
generator etc. changes, the driving shaft torque presumed will change, and drive-motor target torque will change, 
consequently drive-motor torque will change, said shake will be amplified, and a transit feeling will fall. 
[0009] Furthermore, if the resonance state is formed on a hybrid mold car driving gear and the resonance 
frequency of mounting, and the frequency of said shake, it is not completed by shake, but it may be continued, or 
may be amplified and a transit feeling will fall further. 

[0010] Change of said engine target torque, generator target torque, etc. can be decreased by letting said engine 
target torque, generator target torque, etc. pass to a low pass filter. The responsibility of a hybrid mold car drive 
control device becomes that much low, and when generator target torque needs to be generated in very short 
time amount it will become impossible however, to generate drive-motor torque proper like [ at the time of 
putting an engine into operation ], if a low pass filter is used. 

[00 11] If mounting is hardened, it will become impossible then, to fully remove the idle vibration with an engine, 
although it is possible to harden mounting and to make resonance frequency high in order to avoid that the 
resonance state occurs. 

[0012] A transit feeling cannot fall and this invention can generate drive-motor torque proper, when the trouble 
of said conventional hybrid mold car drive control unit is solved and a shake occurs in a drive system, and it aims 
at offering the hybrid mold car drive control unit and the hybrid mold car drive control approach the idle vibration 
with an engine is fully removable, and its program. 
[0013] 

[Means for Solving the Problem] Therefore, it sets to the hybrid mold car drive control unit of this invention. The 
generator connected with the engine, and a driving wheel and a machine target, and the drive motor connected 
with said driving wheel and machine target, A generator target torque calculation processing means to compute 
the generator target torque showing the desired value of generator torque, A driving shaft torque presumption 
processing means to presume the driving shaft torque in the output shaft of said drive motor based on said 
generator target torque and the torque equivalence component corresponding to the inertia of a generator, It has 
a drive motor control processing means to control drive-motor torque based on the presumed driving shaft 
torque. 

[0014] And said driving shaft torque presumption processing means is equipped with a torque equivalence 
component transform-processing means to form a nonlinear field in the predetermined field of said torque 
equivalence component. 

[0015] In other hybrid mold car drive control units of this invention, said nonlinear field is a neutral zone further. 
[0016] In the hybrid mold car drive control unit of further others of this invention, said nonlinear field is further 
formed near the zero point of said torque equivalence component. 

[0017] In the hybrid mold car drive control approach of this invention, the generator target torque showing the 
desired value of generator torque is computed, based on this generator target torque and the torque equivalence 
component corresponding to the inertia of a generator, the driving shaft torque in the output shaft of a drive 
motor is presumed, and drive-motor torque is controlled based on the presumed driving shaft torque. And a 
nonlinear field is formed in the predetermined field of said torque equivalence component. 

[0018] In the program of the hybrid mold car drive control approach of this invention A generator target torque 
calculation processing means to compute the generator target torque which expresses the desired value of 
generator torque for a computer, It is based on said generator target torque and the torque equivalence 
component corresponding to the inertia of a generator. It is made to function as a driving shaft torque 
presumption processing means to presume the driving shaft torque in the output shaft of a drive motor, and a 
drive motor control processing means to control drive-motor torque based on the driving shaft torque presumed 
by the list. And said driving shaft torque presumption processing means is equipped with a torque equivalence 
component transform-processing means to form a nonlinear field in the predetermined field of said torque 
equivalence component. 
[0019] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the gestalt of 
operation of this invention. 

[0020] Drawing 1 is the functional block diagram of the hybrid mold car drive control device in the gestalt of 
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operation of this invention. 

[0021] The generator connected with the engine with which 16 is not illustrated and the driving wheel which is 
not illustrated, and the machine target in drawing, The drive motor with which 25 was connected with said drivir 
wheel and machine target, a generator target torque calculation processing means to compute the generator 
target torque as which 91 expresses the desired value of generator torque, and 93 It is based on said generator 
target torque and the torque equivalence component corresponding to the inertia of a generator 16. A driving 
shaft torque presumption processing means to presume the driving shaft torque in the output shaft with which i 
drive motor 25 is not illustrated, and 92 are drive motor control processing means to control drive-motor torque 
based on the presumed driving shaft torque. 

[0022] And said driving shaft torque presumption processing means 93 is equipped with a torque equivalence 
component transform-processing means 94 to form a nonlinear field in the predetermined field of said torque 
equivalence component. 

[0023] Drawing 2 is the conceptual diagram of the hybrid mold car in the gestalt of operation of this invention. 
[0024] The engine with which 11 was arranged on the 1st axis in drawing (E/G), The output shaft which outputs 
the rotation generated by arranging 12 on said 1st axis and driving said engine 1 1, The planetary-gear unit as a 
differential gear mechanism which changes gears to the rotation which 13 was arranged on said 1st axis and 
inputted through said output shaft 12, The output shaft with which 14 is arranged on said 1st axis, and the 
rotation after the gear change in said planetary-gear unit 13 is outputted, The 1st counter drive gear as an 
output gear with which 15 was fixed to this output shaft 14, 16 is a generator (G) as the 1st motor which was 
arranged on said 1st axis, was connected with said planetary-gear unit 13 through the transfer shaft 17, and wa 
further connected with the engine 1 1 that differential rotation is free and mechanically. 
[0025] Said output shaft 14 has a sleeve-like configuration, surrounds said output shaft 12 and is arranged. 
Moreover, said 1st counter drive gear 15 is arranged in an engine 1 1 side from the planetary-gear unit 13. 
[0026] And said planetary-gear unit 13 With the sun gear S as 1st gearing element, and this sun gear S, ** 
(carrying out) at least The ** pinion P put together It has the carrier CR as 3rd gearing element supported for 
the ring wheel R and said pinion P as 2nd gearing element which gears with this pinion P, enabling free rotation, 
and said sun gear S minds said transfer shaft 1 7. A generator 16, A ring wheel R is arranged on the 2nd axis 
parallel to said 1st axis through an output shaft 14 and a predetermined gear train. The drive motor (M) 25 as 
said 2nd motor which reached engine 11 and was connected with the generator 16 that differential rotation is 
free and mechanically and a driving wheel 37, and Carrier CR are connected with an engine 1 1 through an outpu 
shaft 12. Moreover, this one-way clutch F becomes free when rotation of the forward direction is transmitted tc 
Carrier CR from an engine 1 1, an one-way clutch F is arranged between said carrier CR and the case 10 of a 
hybrid mold car driving gear, when rotation of hard flow is transmitted to Carrier CR from a generator 16 or a 
drive motor 25, it is locked, and rotation of hard flow is made not to be transmitted to an engine 11. 
[0027] Furthermore, it is fixed to said transfer shaft 17, and said generator 16 consists of the coil 23 around 
which the stator 22 arranged in the perimeter in Rota 21 arranged free [ rotation ] and this Rota 21 and this 
stator 22 were looped. Said generator 16 generates power by rotation transmitted through the transfer shaft 17 
It connects with the dc-battery which is not illustrated and said coil 23 supplies the current of a direct current 
to this dc-battery. The generator brake B is arranged between said Rota 21 and said cases 10, by making this 
generator brake B engaged, Rota 21 can be fixed and rotation of a generator 16 can be stopped mechanically. 
[0028] Moreover, the output shaft with which 26 is arranged on said 2nd axis, and rotation of said drive motor 2 
is outputted, and 27 are the 2nd counter drive gear as an output gear fixed to this output shaft 26. It is fixed to 
said output shaft 26, and said drive motor 25 consists of the coil 42 around which the stator 41 arranged in the 
perimeter in Rota 40 arranged free [ rotation ] and this Rota 40 and this stator 41 were looped. 
[0029] Said drive motor 25 generates the drive-motor torque TM according to the current supplied to a coil 42. 
Therefore, it connects with said dc-battery, and the current of the direct current from this dc-battery is 
transformed into the current of an alternating current, and said coil 42 is supplied. 
[0030] and in order to rotate said driving wheel 37 in the same direction as rotation of an engine 11, 
countershaft 30 arranges on the 3rd axis parallel to said 1st and 2nd axis — having — this countershaft 30 — 
the 1st counter driven gear 31 — and — this — the 2nd counter driven gear 32 with more numbers of teeth 
than the 1st counter driven gear 31 is fixed, said 1st counter driven gear 31 and said 1st counter drive gear 15 
- moreover, said 2nd counter driven gear 32 and said 2nd counter drive gear 27 are meshed, and rotation of sai( 
1st counter drive gear 15 is reversed, and rotation of said 2nd counter drive gear 27 is reversed by the 1st 
counter driven gear 31, and it is transmitted to it at the 2nd counter driven gear 32. 
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[0031] Furthermore, the differential-gear pinion gear 33 with few numbers of teeth than said 1st counter driven 
gear 31 is fixed to said countershaft 30. 

[0032] And differential equipment 36 is arranged on the 4th axis parallel to said 1st [ the ] - the 3rd axis, and the 
differential-gear ring wheel 35 and said differential-gear pinion gear 33 of this differential equipment 36 are 
meshed. Therefore, the rotation transmitted to the differential-gear ring wheel 35 is distributed by said 
differential equipment 36, and is transmitted to a driving wheel 37. Thus, since it not only can transmit the 
rotation generated with the engine 1 1 to the 1st counter driven gear 31, but the rotation generated by the drive 
motor 25 can be transmitted to the 2nd counter driven gear 32, it can be made to run a hybrid mold car by 
driving an engine 1 1 and a drive motor 25. 

[0033] In addition, magneto rotor location sensors, such as a resolver to which 38 detects the location of Rota 
21, i.e., magneto rotor location thetaG, and 39 are drive— motor rotor location sensors, such as a resolver which 
detects the location of Rota 40, i.e., drive-motor rotor location thetaM. 

[0034] It is computable by computing the rotational speed NG of a generator 16, i.e., generator rotational speed, 
and computing the rate of change deltathetaM of said drive-motor rotor location thetaM by computing the rate 
of change deltathetaG of said magneto rotor location thetaG, the rotational speed NM, i.e., the drive-motor 
rotational speed, of a drive motor 25. Moreover, based on gear ratio gammaV in said rate of change deltathetaM 
and the torque-transmission system from said output shaft 26 to a driving wheel 37, the vehicle speed V is 
computable. In addition, since magneto rotor location thetaG corresponds to the generator rotational speed NG 
and drive-motor rotor location thetaM corresponds to the drive-motor rotational speed NM, it can also be made 
to function as a drive-motor rotational-speed detection means to detect the drive-motor rotational speed NM 
for the drive-motor rotor location sensor 39, and a vehicle speed detection means to detect the vehicle speed 
V, as a generator rotational-speed detection means to detect the generator rotational speed NG for fhe 
magneto rotor location sensor 38. 

[0035] Next, actuation of said planetary-gear unit 13 is explained. 

[0036] The explanatory view of a planetary-gear unit [ in / in drawing 3 / the gestalt of operation of this 
invention ] of operation and drawing 4 are the torque diagrams at the time of the usual [ in / usually / in the 
speed diagram at the time of transit, and drawing 5 / the gestalt of operation of this invention ] transit in the 
gestalt of operation of this invention. 

[0037] As shown in drawing 2 and 3, it sets to the planetary-gear unit 13 ( drawing 2 ). Since Carrier CR is 
connected with said drive motor 25 and driving wheel 37 through an output shaft 14, respectively, an engine 1 1 
and a sun gear S [ a generator 16 and a ring wheel R ] It is equal, the rotational speed NR of a ring wheel R, i.e., 
ring wheel rotational speed, and the rotational speed outputted to an output shaft 14, i.e., output-shaft rotational 
speed, the rotational speed and the engine speed NE of Carrier CR are equal, and the rotational speed of a sun 
gear S and the generator rotational speed NG become equal, and if the number of teeth of a ring wheel R is 
made into twice [ rho ] (it sets in the gestalt of this operation and is twice) the number of teeth of a sun gear S, 
the relation between -(rho+1) NE=1 and NG+rho-NR will be materialized. Therefore, it is based on the ring wheel 
rotational speed NR and the generator rotational speed NG, and is an engine speed NE. NE=(1 and NG+rho-NR)/ 
(rho+1).... (1) 

It is computable. In addition, the rotational-speed relational expression of the planetary-gear unit 13 is 
constituted by said formula (1). 

[0038] Moreover, the torque TR generated by an engine torque TE and the ring wheel R, i.e., ring wheel torque, 
and generator torque TG TE:TR:TG=(rho+1):rho:1 .... (2) 

It becomes ****** and reaction force is undertaken mutually. In addition, the torque relational expression of the 
planetary-gear unit 13 is constituted by said formula (2). 

[0039] And each is rotated for a ring wheel R, Carrier CR, and a sun gear S by the forward direction at the time 
of usual transit of a hybrid mold car, and as shown in drawing 4 , the ring wheel rotational speed NR, an engine 
speed NE, and the generator rotational speed NG all take a forward value. Moreover, since said ring wheel torque 
TR and the generator torque TG are acquired by carrying out the ** (bean jam) part of the engine torque TE by 
the torque ratio determined with the number of teeth of the planetary-gear unit 13, what added the ring wheel 
torque TR and the generator torque TG on the torque diagram shown in drawing 5 becomes an engine torque TE. 

[0040] Next, the hybrid mold car drive control unit of said configuration is explained. 

[0041] Drawing 6 is the conceptual diagram showing the hybrid mold car drive control unit in the gestalt of 
operation of this invention. 
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[0042] For an inverter for an inverter for a generator brake for a planetary-gear unit and 16 to fix a generator 
(G), and for an engine (E/G) and 13 fix [ 10 ] Rota 21 of this generator 16 in a case and 11, as for B and 25 to 
drive a drive motor (MX and for 28 drive said generator 16 and 29 to drive said drive motor 25, and 37, as for a 
magneto rotor location sensor and 39, in drawing, a driving wheel and 38 are [ a drive-motor rotor location 
sensor and 43 ] dc-batteries. Said inverters 28 and 29 are connected to a dc-battery 43 through an electric 
power switch SW, and this dc-battery 43 sends the current of a direct current to said inverters 28 and 29, when 
said electric power switch SW is ON. In addition, the capacitor C for smooth is connected between said dc- 
batteries 43 and inverters 29. 

[0043] Moreover, 51 consists of CPU, a recording apparatus, etc. which are not illustrated, it is a car control 
device as a computer which controls the whole hybrid mold car, and this car control device 51 is equipped with 
an engine control system 46, an arrangement for controlling electric generator 47, and drive motor control 
equipment 49. And said engine control system 46 sends indication signals, such as the throttle opening theta am 
valve timing, to an engine 11, in order to consist of CPU, a recording apparatus, etc. which are not illustrated an. 
to control an engine 11. Moreover, said arrangement for controlling electric generator 47 sends a driving signal 
SG1 to an inverter 28, in order to consist of CPU, a recording apparatus, etc. which are not illustrated and to 
control said generator 16. And drive motor control equipment 49 sends a driving signal SG2 to an inverter 29, in 
order to consist of CPU. a recording apparatus, etc. which are not illustrated and to control said drive motor 25. 
[0044] Based on a driving signal SG1, drive said inverter 28, and it receives the current of a direct current from 
a dc-battery 43 at the time of power running (drive). The currents IGU, IGV, and IGW of U phase, V phase, and V 
phase are generated, delivery is received in a generator 16, the currents IGU, IGV, and IGW of U phase, V phase, 
and W phase are received for each currents IGU, IGV, and IGW from a generator 16 at the time of regeneration 
(generation of electrical energy), the current of a direct current is generated, and it sends to a dc-battery 43. 
[0045] Moreover, said inverter 29 is driven based on a driving signal SG2. The current of a direct current is 
received from a dc-battery 43 at the time of power running. The current IMU of U phase, V phase, and W phase, 
IMVIMW is generated, delivery is received in a drive motor 25, the currents IMU, IMV, and IMW of U phase, V 
phase, and W phase are received for each currents IMU, IMV, and IMW from a drive motor 25 at the time of 
regeneration, the current of a direct current is generated, and it sends to a dc-battery 43. 
[0046] And the dc-battery residue detection equipment with which 44 detects the dc-battery residue SOC as 
the condition, i.e., the dc-battery condition, of said dc-battery 43, The engine-speed sensor by which 52 detect* 
an engine speed NE, the location of the shift lever as a **** actuation means by which 53 is not illustrated, 
Namely, the shift position sensor which detects the shift position SP, An accelerator pedal and 55 54 The 
location of this accelerator pedal 54 (the amount of treading in), Namely, the accelerator switch as an 
accelerator actuation detection means to detect the accelerator pedal location AP, A brake pedal and 62 61 The 
location of this brake pedal 61 (the amount of treading in), Namely, the brake switch as a brakes operation 
detection means to detect the brake-pedal location BP, The engine temperature sensor as 1st mechanical- 
component temperature detection means by which 63 detects the temperature tmE of an engine 11, The 
generator temperature sensor as 2nd mechanical-component temperature detection means by which 64 detects 
the temperature tmG of a generator 16, for example, the temperature of a coil 23 ( drawing 2 ), 65 is a drive- 
motor temperature sensor as 3rd mechanical-component temperature detection means which detects the 
temperature of a drive motor 25, for example, the temperature of a coil 42. 

[0047] And the current sensor to which 66-69 detect Currents IGU, IGV, IMU, and IMV, respectively, and 72 are 
dc-battery electrical-potential-difference sensors which detect battery voltage VB as said dc-battery condition 
Moreover, a dc-battery current, dc-battery temperature, etc. are also detectable as a dc-battery condition. In 
addition, a dc-battery condition detection means is constituted by dc-battery residue detection equipment 44, 
the dc-battery electrical-potential-difference sensor 72, the dc-battery current sensor that is not illustrated, 
the dc-battery temperature sensor which is not illustrated. 

[0048] Said car control device 51 sends an engine control signal to said engine control system 46. Set up a drive 
and a halt of an engine 1 1, or Magneto rotor location thetaG is read. Compute the generator rotational speed NC 
or Drive-motor rotor location thetaM is read. Compute the drive-motor rotational speed NM, or Engine target 
rotational-speed NE* which computes an engine speed NE with said rotational-speed relational expression, or 
expresses the desired value of an engine speed NE to an engine control system 46 Set up or Generator target 
rotational-speed NG* which expresses the desired value of the generator rotational speed NG with said 
arrangement for controlling electric generator 47, And generator target torque TG* showing the desired value of 
the generator torque TG Set up or Drive-motor target torque TM* which expresses the desired value of the 
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drive-motor torque TM with said drive motor control equipment 49, and drive-motor torque correction value 
deltaTM showing the correction value of the drive-motor torque TM are set up. 

[0049] Therefore, a generator rotational-speed calculation processing means to by which said car control unit 51 
is not illustrated computes the generator rotational speed NG by reading said magneto rotor location thetaG a 
drive motor rotational-speed calculation processing means to by.which said car control unit 51 is not illustrated 
computes the drive-motor rotational speed NM by reading said drive-motor rotor location thetaM, and an 
engine-speed calculation processing means to by.which said car control unit 51 is not illustrated computes an 
engine speed NE with said rotational-speed relational expression. In addition, said generator rotational-speed 
calculation processing means, said drive-motor rotational-speed calculation processing means, and said engine- 
speed calculation processing means function as a generator rotational-speed detection means to detect the 
generator rotational speed NG, the drive-motor rotational speed NM, and an engine speed NE, a drive-motor 
rotational-speed detection means, and engine rotation speed detection means, respectively. 
[0050] In the gestalt of this operation, although an engine speed NE is computed by said car control device 51 
an engine speed NE can also be read from the engine-speed sensor 52. Moreover, in the gestalt of this 
operation, although computed based on drive-motor rotor location thetaM, the vehicle speed V detects the ring 
wheel rotational speed NR. and based on this ring wheel rotational speed NR. the vehicle speed V can be 
computed or it can also compute the vehicle speed V based on the rotational speed, i.e., the driving wheel 
rotational speed, of a driving wheel 37. In that case, a ring wheel rotational-speed sensor, a driving wheel 
rotational-speed sensor, etc. are arranged as a vehicle speed detection means. 
[0051] Next, actuation of the hybrid mold car drive control unit of said configuration is explained. 
[0052] The 1st Maine flow chart which shows actuation of a hybrid mold car drive control device [ in / in drawing 
7 / the gestalt of operation of this invention ], The 2nd Maine flow chart which shows actuation of a hybrid mold 
car drive control device [ in / in drawing 8 / the gestalt of operation of this invention ], Drawing showing the 1st 
car demand torque map [ in / in drawing 9 / the gestalt of operation of this invention ], Drawing showing the 2nd 
car demand torque map [ in / in drawing 10 / the gestalt of operation of this invention ], drawing showing an 
engine target operational status map [ in / in drawing 1 1 / the gestalt of operation of this invention ], and 
drawing 12 are drawings showing the engine drive field map in the gestalt of operation of this invention In 
addition, it sets to drawing 9 , and 10 and 12, and is the vehicle speed V to an axis of ordinate in an axis of 
abscissa Car demand torque TO* In drawing 1 1 , an engine speed NE is taken on an axis of abscissa, and the 
engine torque TE is taken on the axis of ordinate. 

[0053] First, a car demand torque decision processing means by which the car control unit 51 ( drawing 6 ) is not 
illustrated Perform car demand torque decision processing, and while reading the brake switch 62 to the brake- 
pedal location BP, the accelerator switch 55 to the accelerator pedal location AP Drive-motor rotor location 
thetaM is read from the drive-motor rotor location sensor 39. When the vehicle speed V is computed and it gets 
into an accelerator pedal 54, the 1st car demand torque map of drawing 9 recorded on the recording device of 
said car control unit 51 is referred to. When it gets into a brake pedal 61, the 2nd car demand torque map of 
drawing 10 recorded on said recording device is referred to. Car demand torque TO* required for making it run 
the hybrid mold car which was made to correspond to the accelerator pedal location AP, the brake-pedal 
location BP, and the vehicle speed V, and was set up beforehand It determines. 

[0054] Then, said car control unit 51 is car demand torque TO*. It judges whether it is larger than drive-motor 
maximum torque TMmax beforehand set up as rating of a drive motor 25. Car demand torque TO* When it judges 
whether an engine 1 1 is suspending said car control device 51 when larger than drive-motor maximum torque 
TMmax, and an engine 1 1 is stopping, a sudden acceleration control processing means by which the car control 
device 51 is not illustrated performs sudden acceleration control processing, drives a drive motor 25 and a 
generator 16, and makes it run a hybrid mold car. 

[0055] Moreover, car demand torque TO* Car demand torque TO* when it is below drive-motor maximum torque 
TMmax It is larger than drive-motor maximum torque TMmax, and an operator demand output calculation 
processing means by which said car control unit 51 is not illustrated when an engine 1 1 is driving performs 
operator demand output calculation processing, and it is said car demand torque TO*. Operator demand output 
PDPD=TO* -V is computed by carrying out the multiplication of the vehicle speed V. 

[0056] Next, a dc-battery charge-and-discharge demand output calculation processing means by which said car 
control device 51 is not illustrated performs dc-battery charge-and-discharge demand output calculation 
processing, reads the dc-battery residue SOC from said dc-battery residue detection equipment 44, and 
computes the dc-battery charge-and-discharge demand output PB based on this dc-battery residue SOC. 
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[0057] Then, a car demand output calculation processing means by which said car control unit 51 is not 
illustrated computes car demand output POPO=PD+PB by performing car demand output calculation processing 
and adding said operator demand output PD and the dc-battery charge~and-discharge demand output PB. 
[0058] Next, an engine target operational status setting processing means by which said car control device 51 is 
not illustrated The lines P01-P03 with which said car demand output PO is expressed with reference to the 
engine target operational status map of drawing 1111 which performed engine target operational status setting 
processing, and was recorded on said recording apparatus, The point A1 with which the optimal fuel consumptioi 
curve L to which the effectiveness of the engine 1 1 in each accelerator pedal locations AP1-AP6 becomes the 
highest crosses - A3, and Am It determines as the operation point of the engine 1 1 which is engine target 
operational status, engine-torque TE1- in this operation point — engine target torque TE* which expresses the 
desired value of an engine torque TE for TE3 and TEm ****** — engine-speed NE1- [ in / it determines and / 
said operation point ] — NE3 and NEm — engine target rotational-speed NE* ****** — it determines. 
[0059] And said car control device 51 judges whether the engine 1 1 is put on the driver zone AR 1 with 
reference to the engine drive field map of drawing 12 recorded on said recording apparatus. In drawing 12 , the 
halt field and AR3 of the driver zone where an engine 1 1 drives AR1, and AR2 by which a drive is stopped for an 
engine 11 are a hysteresis field. Moreover, Rhine which the engine 11 by which LE1 is stopped drives, and LE2 
are Rhine where a drive is stopped by the engine 1 1 currently driven. In addition, it is moved to the method of 
the right of drawing 12 , so that the dc-battery residue SOC is large, a driver zone AR 1 is narrowed, said Rhine 
LE 1 is moved to the left of drawing 12 , so that the dc-battery residue SOC is small, and a driver zone AR 1 is 
made large. 

[0060] And in spite of putting the engine 1 1 on the driver zone AR 1, when the engine 1 1 is not driving, an engin- 
starting control processing means by which the car control device 51 is not illustrated performs engine starting 
control processing, and puts an engine 1 1 into operation. Moreover, in spite of not putting the engine 11 on the 
driver zone AR 1, when the engine 1 1 is driving, an engine shutdown control processing means by which the car 
control device 51 is not illustrated performs engine shutdown control processing, and stops the drive of an 
engine 11. And a drive-motor target torque decision processing means to by_which said car control unit 51 is no 
illustrated when an engine 11 is not put on a driver zone AR 1 but the engine 1 1 is stopped performs drive- 
motor target torque decision processing, and is said car demand torque TO*. Drive-motor target torque TM* 
The drive motor-control processing means 92 ( drawing 1 ) of the car control unit 51 performs drive motor- 
control processing, and determining by carrying out, performs the torque control of a drive motor 25. 
Consequently, it is run by the hybrid mold car in motor drive mode. 

[0061] Moreover, when the engine 1 1 is put on the driver zone AR 1 and the engine 1 1 is driving, an engine 
control processing means by which an engine control system 46 is not illustrated performs engine control 
processing, and controls an engine 1 1 by the well-known approach. Consequently, it is run by the hybrid mold ca 
in motor engine drive mode. 

[0062] Next, a generator rotational-speed calculation processing means by which the car control unit 51 is not 
illustrated While performing generator rotational-speed calculation processing, reading drive-motor rotor locatior 
thetaM and computing the ring wheel rotational speed NR based on this drive-motor rotor location thetaM and 
gear ratio gammaR from an output shaft 26 ( drawing 2 ) to a ring wheel R Engine target rotationahspeed NE* 
determined in engine target operational status setting processing It reads and they are the ring wheel rotational 
speed NR and engine target rotational-speed NE*. It is based and is generator target rotational-speed NG* by 
said rotational-speed relational expression. It computes and determines. 

[0063] Then, the generator and generator brake-on / an off control processing means by which the car control 
device 51 is not illustrated perform a generator and generator brake-on / off control processing, and performs 
control of a generator 16 and on~off (engagement and release) control of the generator brake B. In addition, in 
connection with performing on-off control of this generator brake B, the torque control of the generator 16 by 
the generator torque control processing of the generator 16 by the generator rotational-speed control 
processing mentioned later mentioned [ which are mentioned later and is rotational-speed-controlled ] later is 
performed. 

[0064] Next, a flow chart is explained. 

Step S1 The accelerator pedal location AP and the brake PADARU location BP are read. 
Step S2 The vehicle speed V is computed. 
Step S3 Car demand torque TO* It determines. 

Step S4 Car demand torque TO* It judges whether it is larger than drive-motor maximum torque TMmax. Car 
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d ^r a ?Ai t0rqUe T °* WhCn ' arger th3n drive - motor maximum torque TMmax, to step S5, it is car demand torque 
TO*. When it is below drive-motor maximum torque TMmax, it progresses to step S7. 

Step S5 It judges whether an engine 11 is stopping. When an engine 11 is stopping and it is not under halt to 
step So (it is under drive), it progresses to step S7. 

Step S6 Sudden acceleration control processing is performed and processing is ended. 
Step S7 The operator demand output PD is computed. 

Step S8 The dc-battery charge-and-discharge demand output PB is computed. 

Step S9 The car demand output PO is computed. 

Step S10 The operation point of an engine 11 is determined. 

Step S1 1 It judges whether the engine 11 is put on the driver zone AR 1. When the engine 1 1 is put on the driver 
zone AR 1 and it is not put on the driver zone AR 1 by step S12, it progresses to step S13. 
Step S12 It judges whether the engine 1 1 is driving. When the engine 1 1 is driving and it is not driving to step 
S1 6, it progresses to step S14. f 

Step S13 It judges whether the engine 1 1 is driving. When the engine 1 1 is driving and it is not driving to step 
S15, it progresses to step S19. 

Step S14 Engine starting control processing is performed and processing is ended/ 
Step S15 Engine shutdown control processing is performed and processing is ended. 
Step S16 Engine control processing is performed. 
Step SI 7 Generator target rotational-speed NG* It determines. 

Step S18 A generator and generator brake-on / off control processing is performed, and processing is ended 
Step S19 Drive-motor target torque TM* It determines. 

Step S20 Drive motor control processing is performed and processing is ended. 

[0065] Next, the subroutine of the sudden acceleration control processing in step S6 of drawing 7 is explained. 
[0066] Drawing 13 is drawing showing the subroutine of the sudden acceleration control processing in the gestalt 
of operation of this invention. 

[0067] First, the generator target torque calculation processing means 91 ( drawing 1 ) of said sudden 
acceleration control processing means performs generator target torque calculation processing, and is car 
demand torque TO*. It reads and is this car demand torque TO*. Difference torque deltaT with drive-motor 
maximum torque TMmax is computed, and in drive-motor maximum torque TMmax, the part running short is 
computed as generator target torque TG*, and is determined. 

[0068] And the drive motor control processing means 92 of said sudden acceleration control processing means 

performs drive motor control processing, and is drive-motor target torque TM*. It is made drive-motor maximum 

torque TMmax, and the torque control of a drive motor 25 ( drawing 6 ) is performed. Moreover, the generator 

torque control processing means of said sudden acceleration control processing means performs generator 

torque control processing, and is said generator target torque TG*. It is based and the torque control of a 

generator 16 is performed. 

[0069] Next, a flow chart is explained. 

Step S 6-1 Car demand torque TO* It reads. 

Step S 6-2 Drive-motor target torque TM* Drive-motor maximum torque TMmax is set. 

Step S 6-3 Generator target torque TG* Car demand torque TO* Drive-motor target torque TM* Difference 
torque deltaT is set. 

Step S 6-4 Drive motor control processing is performed. 

Step S 6-5 The return of the generator torque control processing is performed and carried out. 

[0070] Next, step S20 of drawing 8 and the subroutine of the drive motor control processing in step S6-4 of 

drawing 13 are explained. 

[0071] Drawing 14 is drawing showing the subroutine of the drive motor control processing in the gestalt of 
operation of this invention. 

[0072] First, the drive motor control processing means 92 ( drawing 1 R> 1) reads battery voltage VB while it 
reads drive-motor target torque TM* and drive-motor rotor location thetaM and computes the drive-motor 
rotational speed NM based on this drive-motor rotor location thetaM. Then, said drive motor control processing 
means 92 refers to the current command value map on which it is not illustrated for [ which was recorded on 
said recording device ] drive motor control based on said drive-motor target torque TM*, the drive-motor 
rotational speed NM, and battery voltage VB, and is d shaft current command value IMd*. And q shaft current 
command value IMq* It determines. 
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[0073] Moreover, said drive motor control processing means 92 computes current IMWIMW=IMU-lMV based on 
Currents IMU and IMV while reading Currents IMU and IMV from current sensors 68 ( drawing 6 ) and 69. In 
addition, Current IMW is also detectable like Currents IMU and IMV with a current sensor. 
[0074] Then, said drive motor control processing means 92 performs a three phase circuit/2 phase-number 
conversion, changes Currents IMU, IMV, and IMW into the d shaft current IMd and the q shaft current IMq, and is 
said d shaft current command value IMd* to said d shaft current IMd and the q shaft current IMq, and a list And 
q shaft current command value IMq* It is based and they are electrical-potential-difference command value 
VMd* and VMq*. It computes. And said drive motor control processing means 92 2 phases / three-phase-circuit 
conversion is performed, and they are electrical-potential-difference command value VMd* and VMq*. 
Electrical-potential-difference command value VMU*, VMV* and VMW* It changes and they are this electrical- 
potential-difference command value VMU*, VMV*, and VMW*. The Pulse-Density-Modulation signals SU, SV, 
and SW are computed by being based, and these Pulse-Density-Modulation signals SU, SV, and SW are 
outputted to a drive processing means by which the drive motor control processing means 92 is not illustrated. 
This drive processing means performs drive processing, and sends a driving signal SG2 to said inverter 29 based 
on the pulse-width-modulation signals SU, SV, and SW. 
[0075] Next, a flow chart is explained. 
Step S 6-4-1 Drive-motor target torque TM* It reads. 
Step S 6-4-2 Drive-motor rotor location thetaM is read. 
Step S 6-4-3 The drive-motor rotational speed NM is computed. 
Step S 6-4-4 Battery voltage VB is read. 

Step S 6-4-5 d shaft current command value IMd* And q shaft current command value IMq* It determines. 
Step S 6-4-6 Currents IMU and IMV are read. 

Step S 6-4-7 A three phase circuit/2 phase-number conversion is performed. 

Step S 6-4-8 Electrical-potential-difference command value VMd* and VMq* It computes. 

Step S 6-4-9 2 phases / three-phase-circuit conversion is performed. 

Step S 6-4-10 The return of the Pulse-Density-Modulation signals SU, SV, and SW is outputted and carried out. 

[0076] Next, the subroutine of the generator torque control processing in step S6-5 of drawing 1 3 is explained. 
[0077] Drawing 15 is drawing showing the subroutine of the generator torque control processing in the gestalt of 
operation of this invention. 

[0078] First, said generator torque control processing means is generator target torque TG*. And while reading 
magneto rotor location thetaG and computing the generator rotational speed NG based on this magneto rotor 
location thetaG, battery voltage VB is read. Then, said generator torque control processing means refers to the 
current command value map on which it is not illustrated for [ which was recorded on said recording device ] 
generator control based on said generator target torque TG*, the generator rotational speed NG, and battery 
voltage VB, and is d shaft current command value IGd*. And q shaft current command value IGq* It determines. 
[0079] Moreover, said generator torque control processing means computes current IGWIGW=IGU-IGV based on 
Currents IGU and IGV while reading Currents IGU and IGV from current sensors 66 ( drawing 6 ) and 67. In 
addition, Current IGW is also detectable like Currents IGU and IGV with a current sensor. 

[0080] Then, said generator torque control processing means performs a three phase circuit/2 phase-number 
conversion, changes Currents IGU, IGV, and IGW into the d shaft current IGd and the q shaft current IGq, and is 
said d shaft current command value IGd* to this d shaft current IGd and the q shaft current IGq, and a list. And 
q shaft current command value IGq* It is based and they are electrical-potential-difference command value 
VGd* and VGq*. It computes. And said generator torque control processing means performs 2 phases / three- 
phase-circuit conversion. Electrical-potential-difference command value VGd* and VGq* Electrical-potential- 
difference command value VGU* and VGV*, VGW* It changes and they are this electrical-potential-difference 
command value VGU*, VGV* and VGW*. The Pulse-Density-Modulatton signals SU, SV, and SW are computed 
by being based, and these Pulse-Density-Modulation signals SU, SV, and SW are outputted to the drive 
processing means of a generator torque control processing means. This drive processing means performs drive 
processing, and sends a driving signal SGI to said inverter 28 based on the pulse-width-modulation signals SU 
SV, and SW. 

[0081] Next, a flow chart is explained. 

Step S 6-5-1 Generator target torque TG* It reads. 

Step S 6-5-2 Magneto rotor location thetaG is read. 
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Step S 6-5-3 The generator rotational speed NG is computed. 
Step S 6-5-4 Battery voltage VB is read. 

Step S 6-5-5 d shaft current command value IGd* And q shaft current command value IGq* It determines 
Step S 6-5-6 Currents IGU and IGV are read. 

Step S 6-5-7 A three phase circuit/2 phase-number conversion is performed. 

Step S 6-5-8 Electrical-potential-difference command value VGd* and VGq* It computes. 

Step S 6-5-9 2 phases / three-phase-circuit conversion is performed. 

Step S 6-5-10 The return of the Pulse-Density-Modulation signals SU, SV, and SW is outputted and carried out 

r°n!S I^ eXt ' subroutine of the en e ine starting control processing in step S14 of drawing 8 is explained 
L0083J Drawing showing the subroutine of engine starting control processing [ in / in drawing 16 / the gestalt of 
operation of this invention ]. drawing showing a torque equivalence component conversion map [ in / in drawing 
17 / the gestalt of operation of this invention ], drawing showing other examples of a torque equivalence 
component conversion map [ in / in drawing 18 / the gestalt of operation of this invention ], and drawing 19 are 
drawings showing the example of further others of the torque equivalence component conversion map in the 
gestalt of operation of this invention. In addition, in drawing 17 -19, the torque equivalence component TGI is 
taken on an axis of abscissa, and the conversion torque equivalence component TGIC is taken on the axis of 
ordinate. 

[0084] First, an engine starting control processing means reads the operation point of the engine 1 1 ( drawing 2 
R> 2) wh.ch read the throttle opening theta, read the vehicle speed V when the throttle opening theta was 0 [%] 
and was determined in engine target operational status setting processing. In addition, said vehicle speed V is 
computed based on drive-motor rotor location thetaM, as mentioned above. 

[0085] Then, an engine starting control processing means is engine target rotational-speed NE* in said operation 
point while reading drive-motor rotor location thetaM and computing the ring wheel rotational speed NR based 
on this drive-motor rotor location thetaM and said gear ratio gammaR. It reads and they are the ring wheel 
rotational speed NR and engine target rotational-speed NE*. It is based and is generator target rotational-speed 
NG* by said rotational-speed relational expression. It computes and determines. 

[0086] And said engine starting control processing means measures an engine speed NE and the firing speed 
NEthl set up beforehand, and judges whether an engine speed NE is higher than firing speed NEthl When an 
engine speed NE is higher than firing speed NEthl, an engine starting control processing means performs fuel 
injection and ignition in an engine 11. 

[0087] Then, the generator rotational-speed control processing means of said engine starting control processing 
means is generator target rotational-speed NG*. It is based, generator rotational-speed control processing is 
performed, generator rotational speed NG is made high, and an engine speed NE is made high in connection with 
it. 

[0088] By the way, it sets to said generator rotational-speed control processing, and is generator target torque 
TG*. It is determined and is this generator target torque TG*. Since an engine torque TE, the ring wheel torque 
TR, and the generator torque TG will undertake reaction force mutually as mentioned above if it is based, 
generator torque control processing is performed and the predetermined generator torque TG is generated, the 
generator torque TG is changed into the ring wheel torque TR, and is outputted from a ring wheel R. 
[0089] And if the generator rotational speed NG is changed and said ring wheel torque TR is changed in 
connection with the ring wheel torque TR being outputted from a ring wheel R, the changed ring wheel torque TR 
will be transmitted to a driving wheel 37, and the transit feeling of a hybrid mold car will fall. Then, he is trying to 
compute the ring wheel torque TR by expecting the torque for inertia (Rota 21 and inertia of a rotor shaft) of the 
generator 16 accompanying fluctuation of the generator rotational speed NG. 

[0090] Therefore, the ring wheel torque calculation processing means of said engine starting control processing 
means is generator target torque TG* which performed ring wheel torque calculation processing and was 
determined in said generator rotational-speed control processing. It reads and the ring wheel torque TR is 
computed based on the ratio of the number of teeth of a ring wheel R to this generator target torque TG* and 
the number of teeth of a sun gear S. 

[0091] That is, the sun gear torque TS which joins a sun gear S when inertia of a generator 16 is set to InG and 
angular acceleration (rotation rate of change) of a generator 16 is set to alphaG is generator target torque TG*. 
It is obtained by adding torque equivalence component (inertia torque) TGITGI=InG-alpha G for Inertia InG 
TS=TG*+TGI = TG*+ InG-alpha G .... (3) 
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It comes to be alike. In addition, said torque equivalence component TGI usually takes a forward value for a 
negative value during moderation of a hybrid mold car to the acceleration direction during acceleration of a 
hybrid mold car. Moreover, angular-acceleration alphaG is computed by differentiating the generator rotational 
speed NG. 

[0092] and — since the ring wheel torque TR is twice [ rho ] the sun gear torque TS supposing the number of 
teeth of a ring wheel R is twice [ rho ] the number of teeth of a sun gear S TR=rho~TS =rho~ (TG*+TGI) 
= rho- (TG*+ InG-alpha G) .... (4) 

It comes to be alike. Thus, generator target torque TG* And the ring wheel torque TR is computable from the 
torque equivalence component TGI. 

[0093] Then, the driving shaft torque presumption processing means 93 ( drawing 1 ) of said engine starting 
control processing means performs driving shaft torque presumption processing, and is said generator target 
torque TG*. And based on the torque equivalence component TGI which carries out InG correspondence, it 
presumes to the inertia of a generator 16, the torque in an output shaft 26, i.e., driving shaft torque TR/OUT, of 
a drive motor 25. Therefore, said driving shaft torque presumption processing means 93 computes driving shaft 
torque TR/OUT based on the ratio of the number of teeth of said ring wheel torque TR and the 2nd [ to the 
number of teeth of a ring wheel R ] counter drive gear 27. 

[0094] In addition, in case it is made for the generator brake B to be engaged, it is generator target torque TG*. 
Since it is made zero (0), the ring wheel torque TR becomes an engine torque TE and proportionality. Then, said 
driving shaft torque presumption processing means 93 reads an engine torque TE from an engine control system 
46, with said torque relational expression, computes the ring wheel torque TR based on an engine torque TE, anc 
presumes said driving shaft torque TR/OUT based on the ratio of the number of teeth of this ring wheel torque 
TR and the 2nd [ to the number of teeth of a ring wheel R ] counter drive gear 27. 

[0095] then, the drive-motor target torque decision processing means of said engine starting control processing 
means — drive-motor target torque decision processing — carrying out — said car demand torque TO* from — 
the part which carries out excess and deficiency by driving shaft torque TR/OUT by subtracting said driving 
shaft torque TR/OUT — drive-motor target torque TM* ****** — it determines. 

[0096] And the drive motor control processing means 92 of said engine starting control processing means 
performs drive motor control processing, performs the torque control of a drive motor 25 based on presumed 
driving shaft torque TR/OUT, and controls the drive-motor torque TM. 

[0097] By the way, since the reaction force applied to a drive system by mounting which supports a hybrid mold 
car driving gear is small when the driving force generated by the driving wheel 37 is small, a drive system is held 
mostly in a center valve position. Therefore, if a hybrid mold car passes through the level difference of a road 
surface, a hollow, etc. and step-disturbance is in said hybrid mold car driving gear even if the generator 16 is not 
driving or it is driving when the generator torque TG is small for example, a shake will occur in a hybrid mold car 
driving gear. 

[0098] in this case, the rotational speed of the rotation element which constitutes said drive system — 
fluctuation — being generated — the false change to the vehicle speed — being generated — engine target 
torque TE* and generator target torque TG* etc. — it will change. Moreover, said generator target torque TG* V 
not only changes, but angular-acceleration alphaG of a generator 16 etc. will change. 

[0099] Therefore, when driving shaft torque TR/OUT presumed changes with these factors, it is drive-motor 
target torque TM* The drive-motor torque TM which changes, consequently is generated by the drive motor 25 
will change, said shake will be amplified, and a transit feeling will fall. 

[0100] Then, even if fluctuation arises in the rotational speed of the rotation element which a shake occurs in a 
hybrid mold car driving gear, and constitutes said drive system, it is drive-motor target torque TM*. It is 
generator target torque TG* by said formula (4) so that it may not change. And in computing the ring wheel 
torque TR from the torque equivalence component TGI, he changes said torque equivalence component TGI, anc 
is trying to prevent that a shake amplifies. 

[0101] Therefore, the torque equivalence component transform-processing means 94 of said driving shaft torque 
presumption processing means 93 performs torque equivalence component transform processing, and forms a 
nonlinear field in the predetermined field of said torque equivalence component TGI. That is, the torque 
equivalence component transform-processing means 94 computes the conversion torque equivalence 
component TGIC corresponding to the computed torque equivalence component TGI with reference to the 
torque equivalence component conversion map of drawing 1 7 recorded on the recording device of an engine 
control system 46 ( drawing 6 R> 6), and he is trying to compute the ring wheel torque TR based on this 
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conversion torque equivalence component TGIC. In addition, the torque equivalence component TGI can also be 
changed by predetermined logic, without using a torque equivalence component conversion map. 
[O102J In i this case, in said torque equivalence component conversion map, the predetermined field near the zero 
point (0 [Nm]) of driving shaft torque TR/OUT is made nonlinear. Therefore, a neutral zone is formed in the 
predetermined field near the zero point of the torque equivalence component TGI as a nonlinear field. 
[O103J That is, when the torque equivalence component TGI is |TGl|<a, the conversion torque equivalence 
component TGIC is set to TGIC=0, and when the torque equivalence component TGI is a<=|TGl|<=b the 
conversion torque equivalence component TGIC is made into TGIC-2 and TGI+d. In addition, d is a constant 
value. However, when the torque equivalence component TGI is TGI>=0, the constant value d is d=-a.c/(b-a) 
When come out, it is and the torque equivalence component TGI is TGKO, the constant value d is d=a-c/(b-a) 
It comes out. Moreover, when the torque equivalence component TGI is |TGl|>b, the conversion torque 
equivalence component TGIC is made into TGIC=TGI. 

[0104] Moreover, when referring to the torque equivalence component conversion map of drawing 18 , as shown 
in drawing, the predetermined field near the zero point of driving shaft torque TR/OUT is made nonlinear 
Therefore, a neutral zone is formed in the predetermined field near the zero point of the torque equivalence 
component TGI as a nonlinear field, when the torque equivalence component TGI is |TGl|<d, the inclination of the 
conversion torque equivalence component TGIC is made small, and when the torque equivalence component TGI 
is |TGI|>-d, the inclination of the conversion torque equivalence component TGIC is enlarged. 
[0105] Moreover, when referring to the torque equivalence component conversion map of drawing 19 , as shown 
in drawing, the predetermined field near the zero point of driving shaft torque TR/OUT is made nonlinear. 
Therefore, a neutral zone is formed in the predetermined field near the zero point of the torque equivalence 
component TGI as a nonlinear field, when the torque equivalence component TGI is |TGl|<e, the inclination of the 
conversion torque equivalence component TGIC is made small, and when the torque equivalence component TGI 
is |TGI|>-e, the conversion torque equivalence component TGIC is made into TGIC=TGI. 
[0106] Thus, since a neutral zone is formed in the predetermined field near the zero point of the torque 
equivalence component TGI and the predetermined field of driving shaft torque TR/OUT is made nonlinear, even 
if fluctuation arises in the rotational speed of the rotation element which a shake occurs in a hybrid mold car 
driving gear, and constitutes said drive system, it is drive-motor target torque TM*. It does not change. 
Therefore, since said shake is not amplified, a transit feeling does not fall. 

[0107] Moreover, since it is not necessary to use a low pass filter, responsibility of a hybrid mold car drive 

control unit can be made that much high, and the drive-motor torque TM can be generated proper. 

[0108] Furthermore, since it is not necessary to harden mounting and to make resonance frequency high in order 

to avoid that the resonance state occurs, the idle vibration with an engine 1 1 is fully removable. 

[0109] Moreover, since a nonlinear field is formed near the zero point of said torque equivalence component TGI, 

a nonlinear field will be formed in the core of vibration by shake. Therefore, drive-motor target torque TM* based 

on the torque equivalence component TGI It does not have big effect on decision. 

[0110] Then, for said engine starting control processing means, an engine speed NE is engine target rotational- 
speed NE*. The throttle opening theta is adjusted so that it may become. Next, in order to judge whether the 
engine 1 1 is driving said engine starting control processing means normally, it judges whether the generator 
torque TG is smaller than the motoring torque TEth accompanying starting of an engine 11, and stands by that 
predetermined time passes in the condition that the generator torque TG is smaller than the motoring torque 
TEth. 

[01 11] Moreover, said engine starting control processing means presumes driving shaft torque TR/OUT, as 
carried [ in / when an engine speed NE is one or less firing speed NEth / step S4 -13 - S4 -15 ] out, and it is 
drive-motor target torque TM* It determines and drive motor control processing is performed. 
[01 12] Next, a flow chart is explained. 

Step S 14-1 It judges whether the throttle opening theta is 0 [%]. When the throttle opening theta is 0 [%] and it 
is not 0 [%], it progresses to step S14-3 step S14-2. 

Step S 14-2 Throttle opening theta is set to 0 [%], and it returns to step S14-1. 

Step S 14-3 The vehicle speed V is read. 

Step S 14-4 The operation point of an engine 1 1 is read. 

Step S 14-5 Generator target rotational-speed NG* It determines. 

Step S 14-6 It judges whether an engine speed NE is higher than firing speed NEthl. When an engine speed NE 
is higher than firing speed NEthl, and an engine speed NE is one or less firing speed NEth, it progresses to step 
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SI 4-11 step S14-7. 

Step S 14-7 Generator rotational-speed control processing is performed. 

Step S 14-8 Driving shaft torque TR/OUT is presumed. 

Step S 14-9 Drive-motor target torque TM* It determines. 

Step S 14-10 Drive motor control processing is performed. 

Step S 14-11 Fuel injection and ignition are performed. 

Step S 14-12 Generator rotational-speed control processing is performed. 

Step S 14-13 Driving shaft torque TR/OUT is presumed. 

Step S 14-14 Drive-motor target torque TM* It determines. 

Step S 14-15 Drive motor control processing is performed. 

Step S 14-16 The throttle opening theta is adjusted. 

Step S 14-17 It judges whether the generator torque TG is smaller than the motoring torque TEth. When the 
generator torque TG is smaller than the motoring torque TEth, it progresses to step S14-18, and when the 
generator torque TG is beyond the motoring torque TEth, it returns to step S14-11. 
Step S 14-18 It stands by and the return of predetermined time passing is carried out. 

[01 13] Next step S14-7 of drawing 16 and the subroutine of the generator rotational-speed control processing 
in S14-12 are explained. 

[01 14] Drawing 20 is drawing showing the subroutine of the generator rotational-speed control processing in the 
gestalt of operation of this invention. 

[01 15] First, said generator rotational-speed control processing means is generator target rotational-speed NG* 
It reaches, the generator rotational speed NG is read, and it is generator target rotational-speed NG*. PI contro 
is performed based on difference rotational-speed deltaNG with the generator rotational speed NG, and it is 
generator target torque TG*. It computes and determines. In this case, it is generator target torque TG*, so thai 
difference rotational-speed deltaNG is large. It is enlarged and positive/negative is also taken into consideration 

[01 16] Then, the generator torque control processing means of said generator rotational-speed control 
processing means performs generator torque control processing of drawing 15 . 
[0117] Next, a flow chart is explained. 

Step S 14-7-1 Generator target rotational-speed NG* It reads. 
Step S 14-7-2 The generator rotational speed NG is read. 
Step S 14-7-3 Generator target torque TG* It determines. 

Step S 14-7-4 The return of the generator torque control processing is performed and carried out. 
[01 18] Next, the subroutine of the engine shutdown control processing in step S15 of drawing 8 is explained. 
[01 19] Drawing 21 is drawing showing the subroutine of the engine shutdown control processing in the gestalt of 
operation of this invention. 

[0120] First, said engine shutdown control processing means judges whether the generator brake B ( drawing 6 ) 
is released. When the generator brake B is not released but it is made to be engaged, the generator brake 
release control processing means of said engine shutdown control processing means performs generator brake 
release control processing, and releases a generator brake. 

[0121] Moreover, when said generator brake B is released, said engine shutdown control processing means stop* 
the fuel injection and ignition in an engine 11, and sets throttle opening theta to 0 [%]. 

[0122] Then, said engine shutdown control processing means reads said ring wheel rotational speed NR, is basec 
on this ring wheel rotational speed NR and engine target rotational-speed NE* (0 [rpm]), and is generator target 
rotational-speed NG* by said rotational-speed relational expression. It determines. And said engine shutdown 
control processing means presumes driving shaft torque TR/OUT, as it was carried out in step S4 -13 - S4 -15 
after performing generator rotational-speed control processing of drawing 19 , and it is drive-motor target 
torque TM*. It determines and drive motor control processing is performed. 

[0123] Next, shut [ means / said engine shutdown control processing means judges whether an engine speed NE 
is two or less halt rotational speed NEth, / stops the switching to a generator 16 and / a generator 16 ] when ar 
engine speed NE is two or less halt rotational speed NEth. 
[0124] Next, a flow chart is explained. 

Step S 15-1 It judges whether the generator brake B is released. When the generator brake B is released and it 

is not released by step SI 5-3, it progresses to step S15-2. 

Step S 15-2 Generator brake release control processing is performed. 
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Step S 15-3 Fuel injection and ignition are stopped. 

Step S 15-4 Throttle opening theta is set to 0 [%]. 

Step S 15-5 Generator target rotational-speed NG* It determines. 

Step S 15-6 Generator rotational-speed control processing is performed. 

Step S 15-7 Driving shaft torque TR/OUT is presumed. 

Step S 15-8 Drive-motor target torque TM* It determines. 

Step S 15-9 Drive motor control processing is performed. 

Step S 15-10 It judges whether an engine speed NE is two or less halt rotational speed NEth. When an engine 
speed NE is two or less halt rotational speed NEth, it progresses to step S15-1 1, and when an engine speed NE 
is larger than the halt rotational speed NEth2, it returns to step S15-5. 

Step S 15-11 It is made to stop and the return of the switching to a generator 16 is carried out. 

[0125] Next, the subroutine of generator and generator brake-on / OFF control processing in step SI 8 of 

drawing 8 is explained. 

[0126] Drawing 22 is drawing showing the subroutine of generator and generator brake-on / OFF control 
processing in the gestalt of operation of this invention. 

[0127] When the generator rotational speed NG is low, while making it run the hybrid mold car of said 
configuration in motor engine drive mode, and power consumption becomes large and the generating efficiency of 
a generator 16 ( drawing 6 ) becomes low, in the part, the fuel consumption of a hybrid mold car will worsen. 
Then, when the absolute value of the generator rotational speed NG is smaller than a predetermined rotational 
speed, the generator brake B is made engaged, a generator 16 is stopped mechanically, and it is made to improve 
said fuel consumption. 

[01 28] Therefore, said generator and generator brake-on / off control processing means are generator target 
rotational-speed NG*. It reads and is said generator target rotational-speed NG* It judges whether an absolute 
value is smaller than the 1st predetermined rotational speed Nth1 (for example, 500 [rpm]). Generator target 
rotational-speed NG* If an absolute value becomes smaller than the 1st rotational speed Nth1, a generator and 
generator brake-on / off control processing means will judge whether the generator brake B is released. And 
when this generator brake B is released, the generator brake engagement control processing means of said 
generator and generator brake-on / off control processing means performs generator brake engagement control 
processing. 

[0129] Moreover, generator target rotational-speed NG* When absolute values are the 1st one or more 
rotational speed Nth, it judges whether a generator and generator brake-on / off control processing means is 
made to engage with the generator brake B. And when made for this generator brake B to be engaged, the 
generator brake release control processing means of said generator and generator brake-on / OFF control 
processing means carries out generator brake release control processing, and when not made for the generator 
brake B to be engaged, the generator rotational-speed control processing means of said generator and generator 
brake-on / OFF control processing means carries out generator rotational-speed control processing of drawing 
1_9 . Then, said generator and generator brake-on / off control processing means presume driving shaft torque 
TR/OUT, as carried out in step S4 -13 - S4 -15, and it is drive-motor target torque TM*. It determines and 
drive motor control processing is performed. 
[0130] Next, a flow chart is explained. 

Step S 18-1 Generator target rotational-speed NG* It reads. 

Step S 18-2 Generator target rotational-speed NG* It judges whether an absolute value is smaller than the 1st 
predetermined rotational speed Nth1. Generator target rotational-speed NG* When an absolute value is smaller 
than the 1st rotational speed Nthl, to step S18-3, it is generator target rotational-speed NG* When absolute 
values are the 1st one or more rotational speed Nth, it progresses to step S18-5. 

Step S 18-3 It judges whether the generator brake B is released. When the generator brake B is released, it 
progresses to step S18-4, and a return is carried out when not released. 

Step S 18-4 The return of the generator brake engagement control processing is performed and carried out. 
Step S 18-5 It judges whether it is made for the generator brake B to be engaged. When are made for the 
generator brake B to be engaged and not being made to engage with step S18-6, it progresses to step S18-7. 
Step S 18-6 The return of the generator brake release control processing is performed and carried out. 
Step S 18-7 Generator rotational-speed control processing is performed. 
Step S 18-8 Driving shaft torque TR/OUT is presumed. 
Step S 18-9 Drive-motor target torque TM* It determines. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram of the hybrid mold car drive control device in the gestalt of 
operation of this invention. 

[Drawing 2] It is the conceptual diagram of the hybrid mold car in the gestalt of operation of this invention. 
[Drawing 3] It is the explanatory view of the planetary-gear unit in the gestalt of operation of this invention of 
operation. 

[Drawing 4] It is a speed diagram at the time of the usual transit in the gestalt of operation of this invention. 
[Drawing 5] It is a torque diagram at the time of the usual transit in the gestalt of operation of this invention. 
[ Drawing 6] It is the conceptual diagram showing the hybrid mold car drive control unit in the gestalt of operatioi 
of this invention. 

[Drawing 7] It is the 1st Maine flow chart which shows actuation of the hybrid mold car drive control device in 
the gestalt of operation of this invention. 

[Drawing 8] It is the 2nd Maine flow chart which shows actuation of the hybrid mold car drive control device in 
the gestalt of operation of this invention. 

[Drawing 9] It is drawing showing the 1st car demand torque map in the gestalt of operation of this invention. 
[Drawing 10] It is drawing showing the 2nd car demand torque map in the gestalt of operation of this invention. 
[Drawing 1 1] It is drawing showing the engine target operational status map in the gestalt of operation of this 
invention. 

[Drawing 12] It is drawing showing the engine drive field map in the gestalt of operation of this invention. 
[Drawing 13] It is drawing showing the subroutine of the sudden acceleration control processing in the gestalt of 
operation of this invention. 

[Drawing 14] It is drawing showing the subroutine of the drive motor control processing in the gestalt of 
operation of this invention. 

[Drawing 15] It is drawing showing the subroutine of the generator torque control processing in the gestalt of 
operation of this invention. 

[Drawing 16] It is drawing showing the subroutine of the engine starting control processing in the gestalt of 
operation of this invention. 

[Drawing 1 7] It is drawing showing the torque equivalence component conversion map in the gestalt of operation 
of this invention. 

[Drawing 18] It is drawing showing other examples of the torque equivalence component conversion map in the 
gestalt of operation of this invention. 

[Drawing 19] It is drawing showing the example of further others of the torque equivalence component 
conversion map in the gestalt of operation of this invention. 

[Drawing 20] It is drawing showing the subroutine of the generator rotational-speed control processing in the 
gestalt of operation of this invention. 

[Drawing 21] It is drawing showing the subroutine of the engine shutdown control processing in the gestalt of 
operation of this invention. 

[Drawing 22] It is drawing showing the subroutine of the generator and generator brake-on / off control 
processing in the gestalt of operation of this invention. 

[Drawing 23] It is drawing showing the subroutine of the generator brake engagement control processing in the 
gestalt of operation of this invention. 

[Drawing 24] It is drawing showing the subroutine of the generator brake release control processing in the 
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gestalt of operation of this invention. 
[Description of Notations] 
1 1 Engine 
16 Generator 

25 Drive Motor 

26 Output Shaft 
37 Driving Wheel 

51 Car Control Unit 

91 Generator Target Torque Calculation Processing Means 

92 Drive Motor Control Processing Means 

93 Driving Shaft Torque Presumption Processing Means 

94 Torque Equivalence Component Transform-Processing Means 



[Translation done.] 
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Step S 18-10 The return of the drive motor control processing is performed and carried out 

[0131] Next, the subroutine of the generator brake engagement control processing in step S18-4 of drawing 22 

is explained. — 

[0132] Drawing 23 is drawing showing the subroutine of the generator brake engagement control processing in 
the gestalt of operation of this invention. 

[0133] First, said generator brake engagement control processing means The generator brake demand for 
requiring engagement of the generator brake B ( drawing 6 ) is turned ON from OFF. Generator target rotational 
speed NG* After setting 0 [rpm] and performing generator rotational-speed control processing of drawing 19 a 
carried out in step S4 -13 - S4 -15 Driving shaft torque TR/OUT is presumed and it is drive-motor target 
torque TM*. It determines and drive motor control processing is performed. 

[0134] Next, it judges whether said generator brake engagement control processing means has the absolute 
value of the generator rotational speed NG smaller than the 2nd predetermined rotational speed Nth2 (for 
example, 100 [rpm]), and when the absolute value of the generator rotational speed NG is smaller than the 2nd 
rotational speed Nth2, the generator brake B is made engaged by turning ON from OFF. Then, as carried out in 
step S4 13 - S4 -15, said generator brake engagement control processing means presumes driving shaft torqut 
TR/OUT, determines drive-motor target torque TM*, and performs drive motor control processing. 
[0135] And shut [ means / said generator brake engagement control processing means will stop the switching tc 
a generator 16, and / a generator 16 ] if predetermined time passes in the condition that you were made for the 
generator brake B to be engaged. 
[0136] Next, a flow chart is explained. 

Step S 18-4-1 Generator target rotational-speed NG* 0 [rpm] is set. 
Step S 18-4-2 Generator rotational-speed control processing is performed. 
Step S 18-4-3 Driving shaft torque TR/OUT is presumed. 
Step S 18-4-4 Drive-motor target torque TM* It determines. 

Step S 18-4-5 Drive motor control processing is performed. Step S 18-4-6 It judges whether the absolute valu { 

of the generator rotational speed NG is smaller than the 2nd predetermined rotational speed Nth2. When the 

absolute value of the generator rotational speed NG is smaller than the 2nd rotational speed Nth2, it progresses 

to step SI 8-4-7, and when the absolute values of the generator rotational speed NG are the 2nd two or more 

rotational speed Nth, it returns to step S18-4-2. 

Step S 1 8-4-7 The generator brake B makes it engaged. 

Step S 18-4-8 Driving shaft torque TR/OUT is presumed. 

Step S 18-4-9 Drive-motor target torque TM* It determines. 

Step S 18-4-10 Drive motor control processing is performed. 

Step S 18-4-1 1 It judges whether predetermined time passed, when predetermined time passes, it progresses U 
step SI 8-4- 12, and when having not passed, it returns to step S 18-4-7. 

Step S 18-4-12 It is made to stop and the return of the switching to a generator 16 is carried out. 

[0137] Next, the subroutine of the generator brake release control processing in step S18-6 of drawing 22 is 

explained. 

[0138] Drawing 24 is drawing showing the subroutine of the generator brake release control processing in the 
gestalt of operation of this invention. 

[0139] By the way, in said generator brake engagement control processing, if the generator brake B is only 
released since the predetermined engine torque TE has joined Rota 21 of a generator 16 as reaction force while 
the generator brake B ( drawing 2 ) is being engaged, in connection with an engine torque TE being transmitted 
to Rota 21, the generator torque TG and an engine torque TE will change a lot, and a shock will occur. 
[0140] Then, in said engine control system 46, the engine torque TE transmitted to said Rota 21 is presumed or 
computed, and said generator brake release control processing means reads an equivalent for the torque 
equivalent to the engine torque TE presumed or computed, i.e., an engine torque, and sets an equivalent for this 
engine torque as generator target torque TG*. Then, said generator brake release control processing means 
presumes driving shaft torque TR/OUT, as it was carried out in step S4 -13 - S4 -15, after performing 
generator torque control processing of drawing 15 , and it is drive-motor target torque TM*. It determines and 
drive motor control processing is performed. 

[0141] Then, after generator torque control processing is started, when predetermined time passes, said 
generator brake release control processing means turns OFF the generator brake B, releases it from ON and is 
generator target rotational-speed NG*. After setting 0 [rpm], generator rotational-speed control processing of 
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dr awing 19 is performed. Then, said generator brake engagement control processing means presumes driving 
shaft torque TR/OUT, as carried out in step S4 -13 - S4 -15, and it is drive-motor target torque TM* It 
determines and drive motor control processing is performed. In addition, an equivalent for said engine torque is 
presumed or computed by learning the torque ratio of the generator torque TG to an engine torque TE. 
[0142] Next, a flow chart is explained. 

Step S 18-6-1 It is an equivalent for an engine torque Generator target torque TG* It sets. 
Step S 1 8-6-2 Generator torque control processing is performed. 
Step S 18-6-3 Driving shaft torque TR/OUT is presumed. 
Step S 18-6-4 Drive-motor target torque TM* It determines. 
Step S 18-6-5 Drive motor control processing is performed. 

Step S 18-6-6 It judges whether predetermined time passed. When predetermined time passes, it progresses to 

step S1 8-6-7, and when having not passed, it returns to step S1 8-6-2. 

Step S 18-6-7 The generator brake B is released. 

Step S 1 8-6-8 Generator target rotational-speed NG* 0 [rpm] is set. 

Step S 1 8-6~9 Generator rotational-speed control processing is performed. 

Step S 18-6-10 Driving shaft torque TR/OUT is presumed. 

Step S 18-6-1 1 Drive-motor target torque TM* It determines. 

Step S 18-6-12 The return of the drive motor control processing is performed and carried out. 

[0143] In addition, this invention is not limited to the gestalt of said operation, and it is possible to make it 

deform variously based on the meaning of this invention, and it does not eliminate them from the range of this 

invention. 

[0144] 

[Effect of the Invention] As explained to the detail above, according to this invention, it sets to a hybrid mold car 
drive control unit. The generator connected with the engine, and a driving wheel and a machine target, and the 
drive motor connected with said driving wheel and machine target, A generator target torque calculation 
processing means to compute the generator target torque showing the desired value of generator torque, A 
driving shaft torque presumption processing means to presume the driving shaft torque in the output shaft of 
said drive motor based on said generator target torque and the torque equivalence component corresponding to 
the inertia of a generator, It has a drive motor control processing means to control drive-motor torque based on 
the presumed driving shaft torque. 

[0145] And said driving shaft torque presumption processing means is equipped with a torque equivalence 
component transform-processing means to form a nonlinear field in the predetermined field of said torque 
equivalence component. 

[0146] In this case, since a nonlinear field is formed in the predetermined field of said torque equivalence 
component, a shake occurs in a hybrid mold car driving gear, and even if fluctuation arises in the rotational 
speed of the rotation element which constitutes a drive system, drive-motor target torque does not change. 
Therefore, since said shake is not amplified, a transit feeling does not fall. 

[0147] Moreover, since it is not necessary to use a low pass filter, responsibility of a hybrid mold car drive 
control unit can be made that much high, and drive-motor torque can be generated proper. 

[0148] Furthermore, since it is not necessary to harden mounting and to make resonance frequency high in order 
to avoid that the resonance state occurs, the idle vibration with an engine is fully removable. 
[0149] In the hybrid mold car drive control unit of further others of this invention, said nonlinear field is further 
formed near the zero point of said torque equivalence component. 

[0150] In this case, since a nonlinear field is formed near the zero point of said torque equivalence component, a 
nonlinear field will be formed in the core of vibration by shake. Therefore, it does not have big effect on the 
decision of the drive-motor target torque based on a torque equivalence component. 



[Translation done.] 
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[0 0 17] #SKHCDA-f7''J>;> K3>*ffiKfMK!lfP2F& 

is^\z$m-tz>b)Vi7mm$Lft\zm'3^T. mm^-i? 

[00 18] #§gBJc7)A-f 7* U PlffiWMS 
cD7D^5-At'*5^TH, 3>tirL-^^, f£WSkh)l 

[0 0 19] 

[0 0 2 0] mi \3.*%wo>nm<DBm\z&\-tz>/\'i y 
•j y bm^mmwimmmmiDmmy'ay ymx-h^,. 

[0 0 2 1 ] UlrfeUT. 1 6l20*£*lftUX>v> 

ffi-r*38**HSh^i?iuij«ia#a. 9311 wtefg 

h;i-7^«^trSo*^T> ^1(1^-^2 5 07)0^$^ 
[0 0 2 2] f LT, Wieffifttth^7flt^j?ia#g9 



(A) 
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[0 0 2 3] H2a*56WO*JS<D»||fc45^4A'f 7 

[O 0 2 4]il:*UT, 1 1 tt£ 1 0ttR±fl£R£ 
tl/iX>v> (E/G) . 1 2tttfrEf&l©tt«±fcE 
ttSti, MBx>s?>i i§i»t4:ti:i^T«4 
sitstifciBMESHtfj-rsaiawi, ! 3 ane« 1 ©is 
»±kbk$:h, wieaj^tti 2$^-UTA^$tifein] 

tliiLT©M«l (G) 

[0 0 2 5 ] flMEW^ttl 4tt, X U -7«tf>IM*£W 
U WfBJii^Ml 2 S:SHL-TiEIS$tx-l) 0 WE 
fHlcD;fr>7>3? K^f^^l 5tt77*5"J*tar 
y M 3 =fcDx>v>l HHKEKStl*. 

[0 0 2 6] f LT, WE77*^^txr7 h 1 3 

P ti^tSf 2 ©i*g*t LTffl 'J t R, R 

tftfifs f x :* > p s ate § a t 3£&-r a s§ 3 & 

tLTffl+tUtCR$M, Hul5-y->4 ; -V'SttMgee 
J4»2<Dtt»±{iSW:Sti. WIEx>->*>i iRtfSgm 

2(Dmmm.tLT<Dmm : E-$> cm) 25^121*^3 

7 ^+ UtCRlimi 2^LTX>y>l 1 
£aSS£*i3„ Sfc, WE*t l JtCRtA'f7" t J7H 
^*PSKl^«(D7--7, 1 0 tC7)^(I l 7> r 7x'r 

1 i^e.iE*iP] (Dinted ^ u^-cRtifsit^n/it^ 
i:7U-t:ftt). 1 exuigift^-^ 2 5^6.® 

tl, i8«7j[fi]<7DilIte^X>v>l 1 \Z&M-2.mtZ\^£.0\Z 
[0 0 2 7 ] $ t , ffi£%«ti)| 1 6 tt» irEe&tt 1 

7(r@^$ta. isiteiatrKs^nfeD-^ 2 i . sgn 

-*2 1 W^HtriBK^tlfcXT— ^2 2, RtXIgXT- 
-*2 2H#S$tlfc3-f ^2 3*^«*. ME%««K 
1 6H felil 7^LTf5jtStxa@etrJ;oTm 
TJ^fg^ita, jfflEa-f ;|, 2 3fct, 

itlfea— 3? 2 1 tfJEi'— 7. 1 0 tCDRHH^^^U— 



[0 0 2 8] 2 6U, IQIBJB 2 QN*± I3S3IS:$ 

ti, Wfs^ft^E— ^ 2 5cone^ai77$n-5ai^tt. 2 

* r 7>^ h*7-f WEffi»i^-^2 5tt > 

MEfcB7jtt2 6 tlHJt^ti. 0eg?tt3SIS$ntn- 

^40, ma-574 (XDmmiz&mztifzz^-? 4 

1. Wl7f-74 1 CtiSW;3-f jM 2A^fiE 
[0 0 2 9] ffiEBlte-* 2 5tt, Z^JM 
-5. ^r<Dfzib\Z, WE^-f ^4 2ttME;f y^rUCSMS 

[0 0 3 0] LT\ tftEBHiltt3 7 £X>>>>1 1 CD 

$fom£WtTi2.m3<Difom±\zt><y>5>i'*y n 3 o^ie 

t££*l, ^>5>^->t7h3 0l;, mi©A'7>^K 
'J7'>=ft3 L Stf^l <Dt)V>? h*'J^>^-t 3 
l±0it*^l^2O*'7>? KU7>*-V3 2#B 
^£tl& 0 KfEJBl<0*'?>^HU^ r >^-V3 1 tWE 
^1 <Dt>V>9 h*7-f7*^t 1 5 WE^2 
©*9>^f-*U7'>^t3 2iWSf 2©*'7>? F 7 

t/^-v 1 5 roiiite^te^fiTmi (o-ftvyf h u 

7*>^-V3 1ll. St(Ell2C073 r 7>^ F7-f7*4 : t2 7 
W|HllS^Rte$taTm2(07J^>^ H'J-7*>^i'3 2\z 

$ *i a <k -5 (r & o T i 
[0 0 3 1 ] $?>t^ SdE*^>^->v7 h 3 OfcttW 
ES8 1 odtj -7 > * K U 7' > 3 UD ftSkA^feli-r 
7hirt>+ , t3 3#@^£tl&. 

[0032] -f- lt, WEm i -m3<D^tw-nnm 

4<DmWk±.\Z : rJ 77l/>->t;l'ii3 6^i2iS:$tl> 
Wcr4 77l/>>tJ^S3 6<D^7'J >^'^-V3 5 t 
i!E7 ; 7't"x^->^-\'3 3 t^Hi-&$1i-6n-5>o t/c^ 
oT, f7 U >i7*^-V 3 5 fcCitSflfcBlEati&E^ 
77V >zs*)im&3 6»r<toT^-E^tl, iEB)$fe3 7 

m-f%Z\ttfT^Z>tzWTte<, ig»^E-^ 2 51ZJ:? 
Tf£±Z#*>nrz®&?:m 2 CO* 9 > j7 K ij 3 

2 tre*i"-s>c: tASTtsrot, x>->-> i lRzmm 

[0 0 3 3] i^fe, 3 8ttD-37 2 1 (DfiS. T/it) 

fs««n-^fi«0G^^ait- -5U7;vAH(Dfem 

Hp — ^egir >-tJ\ 3 9ttn— ^4 Oco&B- Tts.t> 
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c o o 3 4 ] mmmmma-^ame G<o^tm^ e g 
^fiieM o« a e m ai-f -5 c: t \z «t o rmwi 

M, aufWa2ffi*tt2 6*^B»tt3 7*T?©h^^e 
*5 1} 4 ¥-fJt r v t;lo*i ^T*ji v mt -5 c 

>^3 8^ %«tt@£&&XG$ttm-r£%«tt@£ 

a««im#atLT. ^» ; &-^D-^fea-t>-y-3 9 

[0 0 3 5J*[;, l|g^5"J^t^y H 3© 

[0 0 3 6] B3te*S6W©*ifi©»iBH*5tt-&?7* 

NE = (1 • ,\'G+iO • NR) / 

t, ^^^^u^i'a-^ h 1 3 (Dmmmmmm^m 

TE : TR : TG= (p + 1) : 

(2) irioT. ^7^i"J*ta^7> 1 3<75hAi7 

[0 0 3 9) f LT> A-f:/l)>;, K^*WWii«*fT^ 
fc*HT, U>^*^-\rR> 4^ U -VCR >*-VS 

tffS«*l§H£££i\ T Gtt, ^"Ttl IE <0fiS:« -5. * 

tt. ^^'J^Vx-y h i 3 05fftl:J;oTft£S 
*13 Ml^JfcTX>v>h;Wd7TE£j£ (&A,) #T-2> 

±H*t»T. l J>^tK^i'TRiMihJH'TG 

[0 0 4 0] WfE**£<DA-f y'U y FMjf-MMW} 

[0041] m6\$*%w<Dmm<DBm\z&i}z>/\^-? 

[0 0 4 2) @££HT, 10Hy-X, lllii/y 
> (E/G) . 13«77*5"J^taz 7 K 1611 
(G) . Blia38til6CD-^2 1SB)lt 
•5/t«6<Dfg««'7>-4s 2 5ttB»t-j' (M) . 2 
8«8fl8Bf8««l 6 *ffi»1-4fc»©-f >A*-^. 2 9 

itmsdmm^- ? 2 5 £&srf -s^j&tfH >a*— 3 

7MJBIMt. 3 8tifgm«n- ; ?fiH-t>-9-. 3 9lifg 



[0 0 3 7] 0 2RtX3t^$tl*«t'5H, 
*>J--7K1 3 (0 2) l:*HTtt, 4^ UV CRt)* 
l»*>llt, -9->^-VS^«tS 1 6t, l J>v /; ¥ 
^R^ffi^l 4£^LTi«feiglf)t-^2 5Rtf«ft 
$13 7 t^tl^>l*g£*l4cDT% U >^^-VR<D[Ufe 

#*l<> *^'jircR<7)i5itea«tx>i;>Hcafl[ 
aEXGi^*L<as. fix, 'j>mR©ta*« 

IS) cstist. 

(p+1) • NE= 1 • NG+ p • N T R 

RRzf%nmmfemmxGizm-3^Tx>i;>mmmm 

NE 

(p + 1) (1) 

[0 0 3 8] X.>P>h)li7TE. U>^*-VR 

TR, aiX5B*«hJWd7TGtt. 
P : 1 (2) 

fE-f >A'-^ 2 8, 2 9HW^yfSWS*bT/t 
y^U 4 3trS^^tl. KA*>>^U 4 3HW§2mM7.-f 

8, 2 9tri3|-S) 0 ME/tyT'J4 3i'f>/W 

2 9 tWWfcT»ffl(Z)a>7 f >-y-C**««l5atlS. 
[0 0 4 3] $.fz. 5 lliBSStl&UCPU. iEgg 

HI x>vf>fM»*«4 6. fg«tSfM«£B4 

7su^») ; &-^sijffliss4 9^M5„ ^-bx> tate 

Wmfr<bl&Y), X>V>1 1 CD^^T^^C XD 

y hjim&e. A-;uy^-r5>i7*^(7)^fl^$x>->' 
>i luais. &tz. mz.5%9.mmwmw4 7\t, 

<nm'ffl*ftofz&\z, 8 tr^ldli^SG l 

2:214,, -fLT, Ilt-^||iif4 91i. 

^cpu, emgimmfrzmr), mimW)=E-i? 2 5 
<nym*'uotz#>\z. >a*-^ 2 9 n^sifi^ s g 2 

[0 0 4 4] Hfjfe-r >A*-^ 2 811 Sftif -^SG 1 (3 
StJUTffiftStt. ?3fT B#{3A'-vxU 4 3^b 

BStcom^SrSlj-T, UtB, VfiiX.£AVtB(OH;ini I G 
L\ I GV. I GW£SB±«*-B\ I GL\ IG 

v. iGw^iii6cio, 04 mm) s#i3§6« 

«1 6A^bL*ffi, VffiRtXWtBtOHSit 1 GU, I GV. 
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[0045] ijE-f >a*-* 2 9 mmmns 

IMV, &*8kIML\ I MV, I 

MWSrII!i ; E-^2 5l:lD> EJ^tBft^-^ 2 5 
d^Uffl, VffiStKWffiromSK I MU, IMV, IMW 

[0 0 4 6] ^LT, 44llttGrt97U 4 3(Dtt$, 
"f Ay x 'J «IBt LTOAy TiJMSOCS; 

ttffi-rsMy^rujsatttaaiB, s 2ttx>->->iHiea 

ttt)%, ^7h#>^>3>SP£&ttit"-5->7 h#>?-> 

3>-fe>+>\ 5 4B7?tM^k 5 5\tM7^±)V 
A^5 4©fil (R&D . -r^fc^. Tf-feJl'A^ 

;m$s a p £&i±sT 5 7 2> -t ;Hi{Hft m^m t. v x <d 7 

Z-tJlX-i y5\ 6 1«^l/-*A^k 6 2118^1/ 

^y^tiB p **ffl-r*^u-+af^«m#at lt 

©:7V— 3=-X-f yy\ 6 3lll>y>l KDjiStmE 

*gffi-fc>-9-, 6 4 (ifgmfli 1 6 cose, flIAtf. a-r;w 

23 (B2) (Dum tmG£mm-fz>m2(Dmmw>i&m 

[0 0 4 7] ^LI, 6 6~6 9«^*a^n«sSt I G 
U, IGV, I ML', I MV$^tB1"^a[-t>it, 7 
2 t4IME/^7rU ««t bton^rUtEV B fctftHi 

IT, A*-yT-U*iS, A'yx'JiSftVSftm-r-SCltt) 
T-^^o fc*. /tff']«11*lil8l4 4. 't7T'Ji 

[0 0 4 8] mmmmmmmm 5 1 «. stuex > > > -n 

«S14 6 (rx>v>$ijWf^^ii-pTx>->*> l l <d 
mm ■ ffjtSSS^L/tO. llIn-^M9G&a* 
&^f6*«lsie»ftXG£*fflLfcD. IK-^n 

tfcJ 0 - ffJE 0 £3 & H « S: K i -o T X > v > HIE ji 
KXE£|f tijL/iO. I>y*>SlfflgI4 6 l!I>>*> 
dlteiiS XEOH AIM £»"f x > v > H «@gjgft X E 
* ^IS^LfcO, MEK«ftffilfP£B4 7C. %*tiftlsl 
£iSKXG<BH«tt££f5§««R»@ejigXG* , 
R tf5Stt« h ;l d7 T G fffit Zitk-tmmm HI Ml' 2? 



TG* SftEI81!i*-^tt»8«4 91;, 

[0049] 4E-rofc»n. mmmmwmw 5 1 ©0* 

-^ffi«0G*a*aA/T56««lH«Ei«fl[XG*JHa 

eaflE»m«ia#a»i, WEBft^-^o-^&geM 

Stt^iiA/TBft^- * EHKS«XM£j|fflL» WE* 
»l«ii5 l©0*£tl&OX>v>|5|fej$&gHi4E : 

sxEsjua-r*. a*, WE^*«i§iejiffi»aiffla 
^ESSi^-^iiieiSssajiaa^astKWEx 

«sng. ^ft^E - * me ja«x mr t*i > > me 3 
mmtz: 

[0050] *mm<Dwmz&\,^T\t. mm^mmw^ 

l:/ioTi^#, x>v>@te3&K-te>1*5 2#>£x> 
y>§6MX E £gg#.£tf £ <h *>T#-g>. *H 

yUzm^TM&Zt\Z>£?\Zt£-DTl^J)^ u >2/^ 

-r^fc^, ^©itfeiHitea«n»t?i^T#isv<&majLfc 

u >v-*^-viHiteiiS-t>-9-, BBitftlU<EjSe-t>-y-i|At 

[0 0 5 1 ] *tr, fjE«BKW\<7*'J >y KS*ffiSn 

®w%m<DW}mz^T mmtz. 

[0 0 5 2] 07 H*5g^<73HSgCT)^trl5lT-5A'f zf 

o-^^-h. 0 8H*5SM©*J6ro»J6HJ3tt?>A-f 

7 n_^_ K 0 9«*^<Dlt]*<D^H*5tt?)lg 
1 CD#pg*H 7127-7^ "7 Sr^t" 0. 01 Ote*3PJ<7) 
*SSWff^H4ott*^2 h;i-27V-y7 = 5:^-r 
0, 01 l»i*5EW<0**WffiH*tt5X>v>Ra( 

ate*^iv^7 = ^^T0, 01 2\t*&m<DnM(Dmm 

Hi3tt-5X>v->^f!j®«V-y-7 ! ^^-r0Tfe-S. ^ 
i3, 09, 1 ORtfl 2lli3UT, ^ttH»j§V$. ^ 

it:*P»*h;^TO* £, 01 m:*ut, kmc 

x>v>0teitSXE^, iE'ttHx>v> KJli'TE^ 

[0053] *-r, mmfflwmwo i (06) oeitk^ 

j*^®aSrfflV 727-tr^X-f -y^5 5*»e.72>-t^ 



(7) 
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s-t>-y-3 9j&>se*te-*n-*ti:B0Mfctt;wkA, 

T. *«V*J|tttiU 7*-fe^^5 4#K*&$*l 

09»^l ©*ffig* 7€*HR U ^U- + 

l)W»*&**ifc*£, ttCGftSBIieftS 

[0 0 5 4] «HT, Hilie*i^$iJWIIB 5 1 tt, 

f-;^ TMm a x <t O^tHS^, mite* 
miH«9%B5 1 ttx>->*> i i fttfpjkf 

*dP^asfTi\ mm^-t? 2 5Rtf3Bm*8 1 6 

[0 0 5 5] *pjgjfc Y)V9 TO* jMEM^E-? 

;Ui7TO* Wt-^S* hi^ TMm a x <t 0 At 
<■ x>v>l ianMH , T*5*£» mlte^i^ 

sit ae#5*m*inBjBa&fT^, mie* nig* k 

PD=TO* • V 

[00 5 6]*;, ffi£*ffiffi»£B5 lOH^Sttft 
^ Ay x U *ftm»#Hi?l JftUfcia* Rtt. A* -yTU3t 

f4 4^5A'->f U SiSOC y x ij 

SiSOC flSc^TAy x U astt«£#tiS*j PBJI 

[0057] wte*^ft)jw^B s i (Dm^zti 
asm*. iKrtBate^ii^ajAPDiA-yx'j^ftmg 
o 

PO=PD+PB . 

[0 0 5 8] jfcfc, i!ijfEii> PifclffllgB 5 1 CBSShft 

ZKftfftM&ftiaefTt*. ffieeBgBciESdtt&B 

g#aj?jPO£SE-fi8iPO 1 ~PO 3 <h, S-T^-feJl^ 



50L4KBA P 1 ~ A P 6 tiSft * X > v > 1 l ®&$#t 
ifeil<ft;^Illf«Lt^it5^>f >hA 1 
~A3, Am£, X>i>>g«»|&RIBT* ■&!>-;>> 

1 lwae^y^UTfttL, KSHEtf-f > Ml* 
tf£X>v> h^y-TE 1~TE 3> TEm£X>v> 

h;l/i7TE©Hg!«?:*tl>y>ggWi7TE* t 
bT&^U WfSSte#-f > hfc*^4x>s;>EWEa 
IXE 1~XE 3, XEm£x>v>gBl|£j£gXE 

[0 0 5 9] bT, HljfE*^|iJ«^M5 1 tt, WSEIS 

BSBtBssaifcHi 2 cox > ->* ymmm®.-? v?* 

#88 LT. X>->*>1 l^Ii«*ARll:l*nTli 
*^if5*^*ij»fra. B12CSHT. ARl»iX> 
>*>1 l«fKBi£4'l£Blb«UK, AR2&X>->*>1 1 
*Wft*«tlfcS-fre.ft*fflh««. AR3lifcXf'J-> 
X^«T-$>?)o LE lttffjtSl*6nx^5x> 

•>*>1 l^IilSn5 7'fX LE 2teBKj$tlT^-5 

x>v>i i *«K»*ffit*-e-&n-5 7-f >T**. u 

43. HCffE^-f >L E 1 nyf'JBiSOC^^H 
ta^El 1 2©^ti^i()$l±e ) tl, BMBttARl#t$E 
<Sn, A-yf'JSiSOC^Sligi'El 2<D£?j 

[0 0 6 0] fLT. X>~>*>1 l»«ftfi«AR 1 {' 

>i&»iH«oa*en. x>y>j6»w»«ia*ifi^ 

x>v>i 1 S^i-ri,. x>^>i i#Bi&B 

Iar i frBa>*iTV>fcWit)j&>j&vta&-f, x>i?> i 

>i? >ff jtfty««aa*att» x >->* >«fita«ua 

x>->->i 17J*k»««ar ifc«d^tiT*e.r. x> 

5 i ©^Tfc^ft&^BifHE— ^gBhJi^ifct&a^a 
tt, KKi^-^HWh^^fteaia^fT^. BIB*ffi!l 
#H^TO*-£«»q&-*H«Hl,i7TM* £;LT& 
€U *ffittff&B5 l©B»^-*IHB«&a*R9 2 

(0i) n, li^E-^siajjiisfTiv 

[0 0 6 1 ] £f z . X>->*>1 lASHS«ARll:i 
^tlT^T. io, X>->*>1 1 ^Kid^tlTt^^ 
□ ^ X>v>SJI?^B4 6 COE^$tl^tUX>->*>ftiJ^ 

»a#a»i, x>-> t >fttjfflii2ia^fi : iv »»©*stx 

[0 0 6 2] 3fcfc. m^ftJffll^fiS 1 ©Ea*3*lJ&:l^ 

««Bfc»aE*{B«ia*stt. ^maiiisisgsai^a 

t-^D-^figflM, Rt>*di^tt2 6 (0 2) ^f,'J 
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»*NR X>S?>H*«EttttR 

[0063] ttur, *m#m&ms i©b*3*i&h 

«*9ffll»a»r«t5,55«fi!|i 6©ISIteji«IW». Xtt&jfi 
[0 0 6 4] Jfcfc. 7D-ft-M:9UTM1-|, 0 

H^TMmaxi^^l^i'^^flitl,. flip} 
S# Wl^TO* jWB»HE-*«;*: hJ^TMmax J: 

x>->->i i ^it^T&^iii^ix^-yT 

S6C, ffjfc+T&H (R»*T*2>) «^tiX^-y7 s 
s 7trittf 0 

^T7 7sio x>>?> i i cdsktjw > h^M-f 

•5. 

^T7 7S 1 1 X>v->1 lA<Hi«ARlt:i* 

AR 1 t'g^tlTl^-5^li7x-r u/7S 1 2 H, Hi 
i?£AR 1 IzmfrtlT^fcum&tXTV 7S 1 3(1)1 

tr. 

7T77S 1 2 X>v>l 1 *iffi»StlTU-5*^t*5 
^S-Wtfft-So x>>>i l A^ib$tiTli-5«-&«x 
T77S 1 6t:, SS)$^lTl^it^^}i7T--y 7S 1 

XT77S13 X>v>] 1 ^id^tlTC^7&^*5 
a^Wtf-T*. X>> > 1 1 ^*IEgj$;ftTl>-5i§-£teX 
T77S 1 5C, ^WStlTl^iU^ta^^-y 7S 1 



9 fcjitr. 

^T77S14 X>57>j6»ft|««ia*fTU. »84 
&7TT3. 

X^yTS 1 5 x>v*>tfifcft!H»a&S£fTU. fflUS: 

XT7 7S 1 6 l>->*>Wj!lIJfT5 0 

5. 

^T77S 1 8 fS«tR • 1117l/-+t>/t7| 
^T77S19 Ilt-^HIh;^TM* 

T+2>. 

[0 0 6 5] 07©^f77S 6 K&ttSftflQa 

&iwmm<D-9-7)v— 7->\z-z>uTmw?z>. 
[0 0 6 6] Bii 3\t*mw<Dmm<DMmz$nfzm.m 

[0 0 6 7] i-r, miismsDa*jp«ia^©©^m«s 

TMma xTtt^FS-r*»*«m«H*h;l'i'TG*t 
[0 0 6 8] l/T. ffieB&2H%ftl»£3#J£<Z)E»:& 

MmaxCHii^-^2 5 (06) ©Ml^&|ja|£ 

«Bih;^TG* fc*t?UT««*l 6 ©MIDSHIP 
[0 0 6 9] *K. 7D-ft- Ml^TKiJi-t*. 

7f77'S6-3 ^m«HSh^i7TG* tr*j^g5(< 

7T77S6-4 mm^-pfflmmmzno* 

7T77S6-5 fMt«Ml^f64««IS£fTl». 'j* 

[0 0 7 0] 0 8(757^-y7 = S 2 0, B 1 3 

©^T77S 6 -4(I*lt^>SKK;qB-^ftiJfflimao-y-7" 

[0 0 7 1 ] Ell 4tt*fSWOjli6ro}g«t;*it4iii, 

[0 0 7 2] £1\ ffiBj^E-^Waia^ag 2 (0 
1) «, ffi»*-*B«h;i^TM*RtfK»t-?n 
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13, 7t-;/xV*ffiVB£§^iiir„ ^bt, WtBlgft^ 
M* . ^»^-^@t£»gXM&tf/\*-yx'jmJlVB{l 

^ffi IMd* £tf q UllWgtf&^ffi I M q * £&5Tf •&„ 
[0 0 7 3] i3l2Sl)}t-^$iJ^a^S9 2 

H> «St-fe>-y-6 8 (06) . 6 9*e,liIMU, I 

yAvzm&&tstt t>tr. m«t i ml*, imvuio'^ 

T«St I MW 
I MW= I MU- I MV 

£3?tb-r3<. &:fc. «»it i Mw^mat i mu, imv^ 

[0 0 7 4]iHT, ittJfB^ft^-^fW«ffia^IS:9 2 
te, 3*g/2*g^£m>. mffit I MU, I MV, IM 
W£diHl«ditI MdR^qlimoitl Mqtz^&U HIB 
d H&nffi. I M d RZf q tftUcS IMq, M^^MfB d 
iiStf^tt IMd* RZ>*q WWStJt^M IMq* lrgt?U 
T, «fffg^MVMd* . VMq* ZWm?Z>„ *L 

t, mmmt-zfflfflmw^&o 2\z. 2*a/3*s^ 

^Str 1 ^, tE^lVMd' . VMq* ^mJEJg^M 
VMU* , VMV* , VMW* Ir^&U K^JE^M 
VMU* , VMV* , VMW* izm^X. A)lZm& 

if^su, sv, sw^wmu wwzHOEmm* 

SU. SV, SWSrTO^-^^JH^g^gg 2WB1^ 

SV, SWfcai^^TlWE-f >r\-9 2 9tr^»jfl^S 
G2£it&„ 

[0075] ^(i. 

XT77S6-4-1 lit-^BShMTM* ^ 

^T77S6-4-2 Ifit-^n-^MeM^l 

^T77S6-4-3 ^Kl^-^lHlteaaXM^^ai 

T.xy^S 6-4 -4 Ay -r U «JE V B ^K^-JAO,, 
Xf';7S6-4-5 dUmaH&^-fcl Md* &tfq 

mnmrn^m 1 m q * 

XT77S6-4-6 «SMML\ IMV^jX 

tr. 

7T77S6-4-7 3*g/2ffl^ft£fr5.> 
XT77S6-4-8 mHJi^ffiVMd* . VMq* 

^f77S6-4-9 2*B/3ffi2»*fT5. 
XT77S6-4-10 /^U^^'^iSfl^SU. S 
V. SWSffiAU U 
[0 0 7 6 ]*!:. 113©XT77S6-5m? 1 



[0 0 7 7] Bl 5tt^9i<D&ifi©JB»fc*5ttS3Sm 
ft h JV V fflfflmw ©it 7^ -7- > Sr^-f -5 . 
[0 0 7 8] £t\ ifESfi««h;l^lWfii&«*af£. 

ItgX G *J| ttif 5 <h 1 1) \Z . A* »/ x U tt£E V B 

»t*Slh;H'TG* - 9MMlB£XftXGfttfA-/ 
TUi£EVBI:iO*UT, a9BEE»ll«fcE»anfc3B 

d WimSSJI^ffi I G d * Wq tt«»&5g IGq' £ 

[0 0 7 9] * fc. ■ ttCXtti ^^MMlf R». 
mSt-b>H-6 6 (06) . 6 7^£*oftIGU. I GV 
ZSiZ>-&$Sttb\Z, Mifc I GU, I GVtrSo'^xm 
SSI GW 

I GW= I GU- I GV 

£StBT-5. ft43, «dKl GWSrfilSl GL\ IGVi 

[0 0 8 0] «^T. ffleSMttth»£ 
tt. 341/2 ffia**fTC^ ttft.I GU. I GV, IG 
WSrdtt^gitl Gd&tfq&mtftI GqCflU Kd 
«i*8St I Gd&tfq«imgrt I Gq, MtftCfjfB d ttHiffi 
i^fil Gd* &tfq(t«S»MttI Gq* tSo'l> 
T, ^EEJg^ttVGd* . VGq* ^JUM"*. -t L 

x, Wte^*«h;wi7»jffli®a#g:n, 2*g/3fB^& 

£fT^. «EJf<fr«VGd*. VGq* &«JEJ8^«V 
GU* , VGV* , VGW* fcfcfcU ««EE»*ttV 

gu* . vgv* , vgw* trao'uT, /vvzm&m 
i§su sv. swsjihju tt/i;uxe^Bie^s 
u, sv, swsfs««h;w^iH»«ia*a©i«7-fy 

JfflS^mv /WX«*HflHtSl\ SV. SWtrS-3' 
HTflHB-f >/\*-*2 SUlBftll^SG 1 
[0 0 8 1] *C, 7D-f+- 
XT77S6-5-1 3E««a«h;l^TG* £Sfc* 

Xf77S6-5-2 MlD-J'&ie G&a#& 

tr. 

xf77s6-s-3 %nm®&mmxGzwiiit 

^T77S6-5-4 / , ^'r , J«EVB£a3-&tf. 
Xf77S6-5-5 d*MiatJg^flt I Gd* Rtfq 
l4«*Ji^ffl 1 G q * ^^^-5. 
XT77S6-5-6 mfiglGU. IGV^tt^.JA 

XT7 7S6-5-7 3ffl/2ffi'^M^fto. 
XT77S6-5-8 mEEfg^flVGd* . VGq* 
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XT77S6-5-9 2tt/3fflX«Sfr5. 
^ry^S6-5-10 AWitmafSU. S 

[0 0 8 2] mz, @8©Xt77S 1 4Hi3U-3x> 
[0 0 8 3] HI 6tt*3EEH©*J6ojgl8n*tt 4 x> 

v>J6»«iwaao-!}-^-5 ; >s^-tBi, nil 7ii* 
M^^^yyom^m^rm, hi 9ii#58ijn© 

0W£*tBT*5. ft*. 017-1 9fc*UT. ft 
«kmi^*HSj£#tgi £, lii:fihj^f« 
#TG I C^«oT$-5„ 

[0084] *r. x>-y>i&wifflmmm^mt. xa 

2) <D3HEt}W >b%ffifr&tio ft*. lffl85*jlVH. 
fl>£$tlftcfc?{t. Kite-^n-^fiBflMHScfU 

[0 0 8 5] ttt^T. I>v>teli!»j!!lfttt 1 K 

^ElflM. StXMIE^tk r R l:i^ux u >i/^ J r 

* x r s txx > ->* > h « m temm x e * \z s 
mmxG* iferrs. 

[0 0 8 6] LT. WISx>i;>$fi®j$ij^i|^ 
li. x >>? >|5ite^x' e <t £> 6 C<>i9:££*ifctefb 
@SM.\E t h 1 tSrJtRU X>i?>|5i(EJfiflEXE 
^tfilHie^XE t h 1 JcOiSt^t'^A^WWr-r 
-5. x>i?>ErtEaftXE*tj6»lHl<EjSSXE thU 
D*l>«^ x>->'>^IftSiJ1Silffla^gtt, x>>>i 

T S = TG* +TG I 

= TG* + I nG • aG 

lifts, ft*. (ttEN;p^»flij«»TGni. »#, /\ 

ft. ADD31g«Gl}. §8**lEltej£fSXG -Si 
TR=o • TS 

= o • (TG* +TG I ) 
= P ■ ( T G * + I n G ■ 

lifts. £©J:-5K. %nmR%b)l>7TG* RUb)l 

[0 0 9 3] *iT. SaEX>v>4fi»Wffll«ia^©0D 



[0 0 8 7] ttliT, W8BX>v*>J6ftftm«ia#R© 

g* t:»^i»T««*iHieasiBiii«ia*ffi^ 

ISte»«XG*J(S< U ^tll:^oTX>> >EN8tft 

[0088] t:??. ne&wtiiitEg&MfMiaii 
wmu'tg* \zm~3^T%mm bji^mmmm^n 

£TR&tf§8«« H!^TGl±StWlKft££tt£5<7) 

[0 0 8 9 ] -f- LT, U >^=£-Vh;i,£TR#U>^* 
^Ra^ffl^Stl-SCDlIffoT. %«{K@£]£&NG# 
£»U WS'J >y=^-t FJ^TR)iSf|!it5i, ^ii 
Lft'J >i^ir hJ^TR*sia^ 3 7Hg;§;Stt. A 
•f^U y bmmmcDTkftyj-i) >^<£TLTL£ 

6©-ft—>t (o — ^ 2 lRC/D-^$ftCD-f ±- v 
■V) #©h^£m^TU>^-VMl^TR£lEfii 

[0090] -tro^n. Wfex>v>^sj*jw«ia^ 
^naifflssrfru. mimmmmmmmm®®\z&v> 

Tife]t£*lft3S««R«Ml^TG* 8% 
U >^^i'R(D#^:COJt{lS^^TU >y^-V b)l!7T 
[0 0 9 1 ] -Tftto*>, 5S«ai 6Wt->tJI n 

Gtu ^gmm 1 6 cD^spia^ m&mitm) taGt 
vtztz. *>^sfctnfe*-!J->¥'\'h;i^Tstt, 

*flfiJ5fc#- Wt-vthJli?) TGI 
T G I = I n G • a G 



(3) 

tlz^-oTWtH^n^, 

[0 0 9 2 ] -^L-T, 'J >d/¥-VR >¥-VS 



«G) (4) 

B»(lh;^I^i¥e9 3 (Hi) ii. flHhll' 

TGltrl^Ut, 2 5»tii^$ft2 6 C4ott 
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5M^> mmttibjizTR/ouTzmm 

tt> MEU >^¥-f h;i^TR, RlPJ >y^ROft 
2 C; > ^ K 2 7 (DftifcWlt 

C*t?l»T«IWIh^^TR/OUTtJHIir*. 
[0 0 9 4] fcfc, 38««yU-*B**ff^$-&c,n-5 
REttt, S6*»B«h;Pd;TG* li§ (0) ir$tx-5© 
T. U >mhAfTRHl>i?>h^TEtlt« 
Nftirfe*. fit, mECMMh;i'?lt£4Q9*H*9 

TECl^TU >i7*^-V hJt/i7TR£|?{fJU fgij > 

§mW]® b)l>{7TR/OUT&Mfe?Z>. 
[0 0 9 5] tfc^X. BtffBX>->*>^fj$iJ»MS#a(0 

6, fft&mW)ttob)l>9TR/OUT&im?Z>Z\Hz£. 
oT, S»)tth;Ui7TR/OUTT(ijiT£TS»&^ 

[0 0 9 6] f LT, ffiEx>y>$MftW»JB8*a© 
fgHrE-^ 2 5 0 h^fMP^frU, Km^-? b}V5> 

[0097] tzzx\ mm&s 7\z%*t ^it^nzm 

t Z> v>> > S £ <fc r> X mm % USD A 6 tl 3 S il **/Jn $ n 
COT. B»*ttH«f 3*14. Lfc*«o 

T. §gfS«£l 6jWBIb;5:HTUfcUj&^ XfiigKjStlT 

yij y FMmmi&mvmm* a*#*iai,T. we 

[oo 9 si z<r>m&. mj£mw)%:£mi£?z>\B}fcmm 
£>®fcmm\zmw)&±v. mm\z&nmt£$tfc&±c 

g* i*%LiKtztivxtt<. %nmi 6<D&mmg.aG 

mt>mtLXL£o„ 
[0 0 9 9] LtAbT, Z.tlt>tomm\Z&r>X. fefc 
£*l-5®»ftt b)l>*7TR/OUT&%it?2>t. mmt 

-fsmbjipTM* vmtL, 

ftUTt&EStl^li^^tl. tff7-f-'J>^tTt 

[oioo] -tciT, v \*mwmmwimmzM 



tZZtmn^oiz, ftftjsa (4) HJ;oT?g«£gB 

tg i iu «<i*<««-r-s«)*i»ifr*«t5tu 

[0101] MEBKiNhJl'?lfl£ffi3^ 

ffij*#£SHfis#isr 9 4 «, x>s;>iw»ft«4 6 (0 

6) fflEgilliSBKStifcBl 7£>hrt^^fl5(fc#£ 

#£?&Xtth;i'?4MEj&ft-TG i c^maau 

H^fiMTG I CtrS^UTU h-H^T 
&v ^ y 5 zi t & < , j^co n ->* v fpx b)Vf 

[oio2] z.(dm&, wmb)U7mmi£ftm&-?y7 

IZ&^X. mWMb)l^7TR/OVT(Dm^ (0 [N 

m] ) ttftoffifeoimmmmBitztiz. ^<r>it^> 
\z. bfrzmm&LttTG i (vm&tti&omMommztt 

[0 10 3]tm, h-H^^HBfiEfl-TG I # 
I TG I |<a 

TG I C=0 

fcU h^^M^TGI^ 
a^lTGl |Sb 

t^h^^fteftTG I C£ 
TGIC=2 -TGl+d 

«»TGI *t 
TGI^O 

xhzm^. 3t»«d»a» 

d = -a • c / (b-a) 
T*£>0, HI^HtofcftTG I ifi 
T G 1 < 0 

d = a • c / (b-a) 

^fc. Hl^eftAft-TG I # 
I TG I | >b 

TG I C=TG I 

[0 10 4] Si 8Wl-Jl-^^ffi5E^-^^-7.y7 i 

R/oLT<D^gM&v>mi£0mt$LMmMt2tiz>. 
^<Dtztb\z. b)\,i?mm&LftTG i om&ttmomfea) 



(12) 
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f&ftTGltf 
I TG I |<d 

&mh)i>?mm&LftTG i c 

I TG I | 

< £ti$. 

[0 10 5] si 9(7)h;i.i7iitffie^M-7^T 



**K#»»«*iLT*«*jWBfifcs:h. h;i7*<ffi 

*»TG I ifi 
I TG I |<e 

I TG I | >e 
TG I C=TG I 

[0 10 6] iCi^l:, hJ^fi6lc»TGI©i,S 

^iacom^^(r^®^^^$n, mm®i b)vz t 

U >^^<ST-f ^ £ i: 7)% K 

[0 10 7] D-zU^^^i'^fffltl,^ 

[0108] $*>\z. xmftmtmtk-tzv&mmTz 

[0109] tm&mmmmbnzmmtiiftT 
g KDrntittrnzMdi-ztiznT, mt\\z^i>m.Wi<D^ 
■i>\zimm mmmm ztisztiztiz. uribi, 

hi^f«^TG I irSt?<ffiifi ; & — ^R^K^^T 

[0 110] ^T. mlfex>v>^i()$i]» / ) jlii^© 
tt, X > v- >[Utei$S X E 7»tx > v > R HllHlgiggx e 

* \zt&z>&o\zxuy hjimme &m&-fz>, mz, m 
cx>v>jfiftimpjaa#afj % x>->->i i^e^h 

i?TG*^ X>v>l i©M»nf*3*-*y>i/Hi, 

t e t h cto/h$i^t*5^^j»fL-, mmmhjiz 

TGd^E-*U>^h;],/7TE t h«tO/h$U«SBTF»f 



[0 111] x>v'>HtejggXE#&|&|Eltej§ 
KXE t h lOTtftS*^, mflHx>v>^i(,r«® 
S^&tt. XT77S4- 1 3-S4-1 5l:i^Tff 
fc>*l£«fc5t::, 81tth;^TR/OUT5Ml„ e 

[0 112] 7D-^-M::ouTiB9j1-3„ 
XT77S14-1 XQ^MWgflilSo [%) 

*5*^llXfy7S14-3C, 0 (%] 
Uxf7 7'S 14-2 triitr. 
Xf77S14-2 Xdy hJH8£0£O (%} n 
U Xx^-TS 14-1 CIS, 
XT77S14-3 *j8V£§^&tr„ 
Xfy7S14-4 l>v>ll(t)»-f>^i 

^77S 1 4- 5 38*«B«Eteai*NG* S»3t 

^f7S 14-6 X>->">|53fsjgSXE^S)|H]te 
iSXE t h 1 & K>m^friiofr&¥im-?Z>o X>>?> 
0lEia*XE*JS6«pEMEjaftN*E t h 1 JcOiSUS^te 
^'^7S 1 4- 1 lfr. x>->*>|5]£jgg\TEjWte§!i 
IslSlgX'E t h 1 KTT*4l&ll^fv 7S14- 

^7 7s 14-7 mmmm&mmffl'fflyimzn^o 

^T77S14-8 ffiliih)H7TR/OUTSig 
Xxyxs 1 4- 9 Kft^-^HWh^dzTM* £ft 

xf77si4-io B»*-$'*j*MBS£fT5. 

^77S14-ll «S«»»&^jfo»C Srfi 1 3 . 
Xf^7S14-12 %tttt@£]iftlM9!Hia ! g£?T 

XT77S14-13 ffi*MHh;i>i7TR/Ol'T£«l 

XT77S14-14 lEgrt-^EMIHt^TM* £ 

XT77S14-15 BPte-^SJSM&SSfT?. 
XT77S14-16 Xn-y b)imm.8 £gB61-£„ 
^T7 7'S 14-17 JBmWh^^TGjJt^-^U > 

«h^i7TGA^-^U >if b)l?TE t h«fc0'h$U 
§□1^X7 7S 1 4 - 1 8»:it^. fgmttl H1:7TG 
ifi^-jry >if h)V9TE t hWiT*5i^lixf7 
7S14-1 1 

[0 113] @l 6(D7sX-v7'S 14-7, SI 

4-12 »:*^4«««|5HEjift(tpJfgnjiaor)-y-^)l— ? 
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[0114] 02 o\-$.*mw<D$mv>Mm\zmz>%% 
[0115] sr. m&%mmiamm&tm&m$m. 

M@fe^AXG^#ivs^ % %mm&mh)i 
[0116] ant. BdtB^m^iEifejis^ffis^® 

•HMttSSfr'S. 
[0 117] friz. 7D— ^-MroUTKHTS. 
XT77S14-7-1 %«Ml=lfflsl£j£&NG* £ 

Xf77S14-7-2 38«*l£lCiifl[XGS|jt*a 
tf. 

Xr-v7S 1 4 - 7 -3 58t«afhMTG* Sifc 
[0 118] 08©Xf77S 1 5H*3tt-5X> 

>fp± fWfli©3 <a -y- ^;i— > £ o ^ t sttw T -5 „ 

[o i i 9] 02 i\t*%w<Dmm<DMm\zi=ii2>x.> 

[0 12 0] WB3x>v>fltjtW»«iS!#att, 
^m«yi/-^B (06) *»*4fc$tlT^*A»t*5 36»Sr 

s-&&*rcu**^ si»Ex>i;>ifj]:*ijw«ia#a© 

[0 12 1] jfefc, ««B58«*^U-*B^»»$nT 

FMe^o [%] irt-5o 

[0122] m^T. mmx>iJ>^±mmmm^ 
a. waE'j>^-\'igte*flfXRS:iii*a*. ttu>^ 

*+lll*E*£XRR£Xx>->*>B«EME*SXE* (0 
[rpm] ) fc*tfi>T. MEIsH£»«W«itt::J:r> 
T. a««B«@teiSflEXG* £ifejrf*. LT> B(F 

ex>>?>ffjtttwja3i^an, 0 1 9 (D^m^iiea 

ft«»fflS«rffofc£. XT77S4-1 3~S4-1 

5 Ir&t^TfinbtlfcJ;^ hA?TR/OL'T 

[0 12 3] Sfcfc, «lBEX>v>ffjt!W»«l)S#att, 
X>v?>@|EJ6SXEA«ff JtlHltejfgXE t h2£TFT 

6 5 A» <!:* 5 £«0r U X > ->* >@glgx E ififf ± 0 
fiaiN'E t h 2£lTT*4i^. fg«« 1 6t#t4 



[0 12 4] 7D-ft-M:o^tpm, 

**» a? 3 ^n^yu-^B^te^nT 

HildB^fy^S 15-3C, ttttSftT^fcl** 
^ii7T7 7S 1 5- 2{rJttfo 

5. 

XT7 7S 15-3 jB*WI»RlXjiSyc*ffjtS-&*. 

xf77si5-4 xo^ h^wgeso t%] 

So 

Xf77S15-5 SMt«S«|Iltej£«XG* SifeJt 

XT77S15-7 Bftilh^^TR/O UTS-ltS 
Xf77S15-8 Bft^E-^BWMH^TM* Sft 

^T7 7S 15-10 I^VEHEMWEjWfjfcia 
t h 2&tTT&Zfri£5fr&mm-f2>. x> 
S?>0«attN*E*»f(tjtHteaiKN*E t h2KTT*5 
S^I1Xt77S 15-1 ltrji*., x>v>[5]$EiiS 
NEdtffihlHlfejiaXE t h 2 iOAf^i^liXf 7 
7S15-51;I2>. 

XT77S15-11 HIl6l:^t? 1 X-l'7? 1 > 
[0 12 5] fc\Z. 18©Xt77S 1 8(:*5^-5>^f| 

[0 12 6] 0 2 2tt*«MOHJSro»l8ClJtt*5g« 
£jF-f0T&3. 

[0 12 7] IWEljSOA'f^iJv KlfSSt-^ • 

eisexG^tet^-^, <&o. %«fli 

i6 (06) <D%m$hmm<tez>t£^\z, ;w7u 

56*«iHieai«xG©»»«[A«i9rje<7>0eafa[j;o/jNS 

[0 12 8] ^(Dtz&iZ. (fflK36««-§8««:7U-* 

*>/*7fww«a^an, 5hmir«ieHw£sxg* 

ME5B««H«lHHES8gXG* QfftttfeP 
Bf^©» 1 ©BteaftX t h 1 (WAtf, 5 0 0 (rp 
m] ) «fcO/h$^^i*5^S:ipJBr-r-5. fg«BIR«t0iiE 

isn'g* (Dmmwm 1 ©@feis.\ t h 1 io/hs 
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[0 12 9] »««KBff|a|££gXG* 

* J t8i ©ehe*&x t h i £k±T&z>m&\$. %n® ■ 

f&m^mommmmmmmmmmm^mt. 0i9©i§ 
mm?]/- *-*>/*7mwmw^m-£. x^yys4 

- 1 3~S 4 - 1 5 \Z&l^Tmitltz£o\Z< WWM h 
^TR/OUTSffUfcU Sit-^BSh^i'TM 

[0 13 0] )k\Z, ^D-ft-hCO^T^t^ 
^T7ys 18-1 fettttB«@«]$£XG* SR* 

7f77si8-2 ^smts n mm&mmx g * 

<I£ 5 BlT^tf>ffl 1 coiHltejSSN t h 1 & K)>\^^frEofr 

(DM&M&X t h UO/J^Ul^T-^S 1 8- 
3\Z. fS**H«@teiS«NG* 1 OBi 

t h l«±W*-&ttXT"7 7 I S 1 8-5Hiltf„ 
7tv7'S 18-3 £**:7l'-*B;W»tfc<?sttTl> 
4 <?: 5 *> £*9 Wr-T 5 . 7* U — * B jWfctt $ ftT 

7T77S18-4 »««:/U-*«£IWf!«JS£fT 

7T77S18-5 %m^yU- + B^-&$i±6tl 

tf)tlTU|)S^i7T77S18-6(:, 
tltl^U«&BXT7 7S 1 8-7f~jttf„ 

7f7 7 : si8-6 mmmyu-s-mmmmmmzfi 
7T77S18-7 mmm^mmmmmm^no. 

7T77S18-8 ^ftttl MWi7TR/OUTSrit5t 

-fs. 

7f77S18-9 I» ; E-^HSh;H'TM* ^ 
[0131] ;k\Z. 0 2 207sX^7S 1 8-41Z&IJ 

&%m.m7'u-*W:i$mfflmm(D-y-7')i-^>\zz?i>T 
[0 13 2)02 3\t*mw<rjmm<DMmz&nz>%m 



s. 

[0 13 3] *-f. t3C5S«*yu-*ff-&lM»«ia^ 
Stt> fg*«i:7*b-^B (0 6) (0«^SB*-rSfc«) 

*@61IXG* CO [rpm] ft-fcy 019(7) 
f6**ll^gffl»«lS£fTr>fcgL Xf7 7S4-l 
3~S4- 1 5t*liTfrt>tlfcJ;5H. ffiftfflh^^ 
TR/OL'TSitjeb. B»HE-*R«h;l^TM* £ 

[0 13 4] ffie56«*:^-*«-&iM»«S¥ 
«sa®fEjt^XGroj6*ftt*i0r^^2<oiie 
Sax t h 2 ({SIxJf, 100 (rpm] ) «fcD'h$^ 

c 5*i«ifu x g <&fs*ttt**fg 2 

OHteiiSX t h 2<fcD/h£U«^ Itt7l/-+B 
£*77i>£:t>fIbT&-&£l*3. iUT> Wf^WH 

4- 1 5\z&\,*Tftt>titz&o\z, mmm fmtr/ 
[0135] f it, fB««^w-*B*i«-&a-e-e,n 

*:**T0r3tl^lB**«af St, WsS^««|7'*b-+« 

^ftijfflima^gii- »fii6i:*ft2>X'f7f>^ 

[0 13 6] 7D-ft- Hlt^TftWr*. 

7f77S18-4-l 5S««R*H]IEj£«XG* 
0 (rpm] Sr-fey 

7T77S18-4-2 %*ttlEl4E)£&fM9l&a£fT 

■5. 

7T7 7S 18-4-3 iEfttt Ml^TR/OUT* 

XT77S1 8-4-4 BUrtr-^RESh^TM* 

7f7 7s 18-4-5 mwi^-zmmmmzn?, 

7T77S18-4-6 5S««iaeJiKX G <Z>«*Mi 
#j?r^(D^2<D|HMteS§&X t h 2 <fcD'h£Ufr<!:5fr£ 

ww-t*. 5B««iaife»KXG<7)*6»e7i<iB 2 comtiji 

ax t h 2it)/h$Uf^(i7f77S 1 8-4-7(1 
it*- ^tttllHlteaffiX G©*6*Hg#3§ 2 OBte&ltX 
t h 2U±-V$>^>m^\tX : ry7'S 1 8-4-2Hg| 

So 

7T77S18-4-7 3S*tt 71- -*B 

So 

XT77S18-4-8 ffi»J*&K>l'£'TR/OUT£ 
7T77S 18-4-9 lit-i'HIhj^TM* 

7f77si 8-4-i o mm^-ffflw&mz'fr 

7T77S1 S-4-1 1 BrfcHSMiWljILfc** Eo 
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Xt^ 1 8-4-1 2 6l:J*t57-fy 
[0 13 7] 0 2 2©Xt77S 1 

[oi3 8] 02 4te*%w<Dmm<»mi&\z&vz > %n 

[0139] tr^T, mmm®7u-*m&$mm 
afc^^T. f§m«n;/v-*B (02) 

M. 3r^©X>i?>h;Pi;TE*tE*tUT*««l 6 
(DU—2 2 1 HJDfcoT^S©-?, ^mtS7>-^B^ 
HUrtflirrst. l>y>h^TE^n-^2 1l:g 

[0 14 0]^dT. *El>->*>WP8I4 6l:*H 

an. *^xfajfta$nfcx>^>h;u^TEt«a-r 

-5h;Ui7. T&fc)*., X>^> hyi/^ffi^^Srgg^JX 

»«iifftU, 01 5 03B«*h;P^JW»ffla*frt>fc 
y L S 4 - 1 3~S 4 - 1 5 H&I^Tfrfctlfc 
£?\Z> &H>& hMTR/OL'TJMU 

[0141] «e^t. h)i>i?fflwmmmiihzn 

T*»U %mift5«l£]«£&XG* HO [rpm] £ 
•fey H LAc^, 0 1 9<03Ettftlal£%gfM«f&a£fT 

^T77S4- 1 3~S 4 - 1 5H:fc«,>Tfrfo*lfcJ;3 
t, SEiftW h^TR/OUT^liJfcU fElUB-^H 
ilh^TM* £&£U Kft^-^fftlUffla^fr^. 

13 «t n T«t itX Jii £ tl -5 . 
[0 14 2]&fc, 7a-?*-hlz-z>UTmwtZ>. 
Xf77S18-6-l x>>-> h;Pi7ffiS^Sr^« 

XT77S18-6-2 %«ttHl?$H9ffia&?T 

XT77S1S-6-3 mmm hh?tr/outs 



XT77S18-6-5 Klll*-*lWlliaa*fT5. 
Xf7^S18-6-6 Br£l5M#t£a «h* 5 

-6-7Hit*, Si§LTU^U*-&«7.x-y7 = S 1 8 
-6-2KR5. 

7f77S18-6-7 lll^lz-^BSrilrt 

So 

7f77S18-6-8 fB*«B«lsltejtSXG* fc 
0 (r pm) £-ty 

7f77si8-6-9 ?g««iHiteas*j««ia^ff 

XT77S18-6-10 IlihMTR/OUT 

7T77S18-6-11 fKHrt-^HUHl^TM' 
* S«tt5. 

XT77S18-6-12 ^SHE-^SfflMS^fr 
[0 1 4 3] ^BJttMfBUjSl^^lgHliB^tl 

[0 14 4] 

[0145] fit, wte^ii)«ih;i^m^ffla^g 

*-r<5 H**#«i«#a*Bia^&**A.s. 
[0 14 6] z.(ds§-&, mzh)izmm$c.ft(Dmi£.<F>m 

(0 14 7) n-AX7 j )i? zmmtz&mtf 

[0 14 8] $5,11. #S#ffi?S«3E£-*-<5G>£lHl»-r-5 



(16) 
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[0149] *36W©MlrttOA< 7*'J KS*ffi^» 

[0150] :©«^, ^atsm^ffieh^^vtsjft 

[0ffi©ffil£&iBHJ] 

[01 ] ^woymMnmmtz&ijz;^?'*) y k^* 

[0 2] *%w<DmM<n>MWnz&vz>/\-izfyy pmm 

[0 3] *^©*)^cD^('i>t'tS7 c 5'^^U^i'a 
xy hroftffiKWBT**. 
[04] *f!W©||]^©P^H*^l,jiaSfTP#(D*^ 

[0 5] *5fiW©*J6©}glBl;*tt-S«#*fTRF(7) h)l 

[06] *%w<Dmfficoitmiz&! l fz>/\iy-<)y vmm 

[07] &%W<Dmife<Dm&\Z&lfZ>J\'C7i)y fp 

[08] ^fswonffioMmzsntz/^yvy fii 

h Tib ■&„ 

[0 9] #»W<BH«©H?BK*tt-5»iro*Wg3Rh 

[010] *mn(D^Mv>wmiz&ifz>m2 (Dmm^ 

[011] *fgBJOO*Sg©^^(l43tt^,X>v>gSil 
fnftcffix' y 7 Sr^f 0T& -S) . 

[012] *%w<Dmm<D : i&mz&tfz>x.>i;ymw]m. 



[013] *^^©si^<D^snr*5{j^«ijn»»jiiiaa 

©U- 7*^ - > £ Tnt 0 T & 5 . 

[014] *mw<Dmffi<»Mmizt$vzww} : £-?®'® 
[015] *%w<D^ffi<Di&m\z&vz%n,®bM?M 

[01 6] *^BJ(7DHi£(D^(l43tj--5X>v>^ft$J 
[017] *«W©Hi6<D»SUl*»t-5 Hl-^toScft 

[018] *%m<Dnm<Dffljuz&\-tz>h)i#*tmi&ft 

[019] ^fgBJjro^CD^ffitriitt.g, h;p^Sgffi)sR^. 
^&Vy 7 = <D^(rffli©0i]^^-r0T*-i> [> 

[020] *%w<Dmm(Dmm\z&wz>§£nm®&m& 

[02 1] #5SW©IStt<&]BI8l::£»**l>$?>ffjtlW 

[022] *5§Bjcon^(D®^(z*3tt • mmm 

[02 3] *5SW©**©^«l;*WS5B1 

[02 4] *5SW©*JS©»«trfe^S5S«t 
»«t$iJW«!lffi CD-y- ^ > SitlT* -5 „ 

[f3*t©t&Bji] 
1 1 

1 6 

2 5 

2 6 

3 7 
5 1 
9 1 
9 2 
9 3 
9 4 



X > >* > 



[03] 



[04] 



[05] 



[09] 



O »yWR NR 




TH 



TR 



<>— TG 



CN) 



AP=100C»J 




AP-0(3O 



Ckm/tO 



(17) 



nmW- 15-01 8706 



mi] 



[0 2] 



6 



94 



25 



10 

a- 

9 2 41 ^ 



22 f 13 



42 -x_^ 



C 



25 




[06] 



^ 16 10 j 



55—vLaP 62-^1,^^61 



54— 



[01 3] 




X 



se-i 

S6-2 
S6-3 



S6-4 
S6-5 



<3 g ~ y ) 



[0 17] 



[010] 



[011] 




0 NEa KE3 KH2 NE1 



c 

-b -a 


// 
/ / 

s f 

/ / 






/ s~ 

/ / 
if 

IS 


0 a b TGI 



(18) 



»W¥15-018706 



im7) 



[0 8] 



(W tt) 




TO- 



S2 





S9 



i>!*<Z>iIfe#<y>£fc£ S10 



6 



[Ell 2] 



soc 



TG I C 



e TGI 



1 |i>g>jaWg| | S16 



S14 ff S15 



[0 1 8] 
kTGI c 



[014] 



-d 



1 4**-** 






AR 1 


\ AR3 \ 


LEI 


AR2 


LB 2 j 




ft v 


[0 1 9] 





■* ^ ^ - ^ t» 

i : 



S6-4-1 
S6-4-2 




TGI 



S6-4-3 
S6-4-4 



[02 0] 



3tB/2fi*|**lT* 



S6-4-6 
S6-4-7 



SI 4-7-1 
SI 4-7-2 



X 



(2 g_z 



S6-4-8 
S6-4-9 
S6-4- 1 0 



X 



X 



SI 4-7-3 
SI 4-7-4 



(19) 



#P¥ 15-0 18706 



[015] 



56-5-3 



S6-5-8 
S6-5-9 



^rt^ttBM^fc&ft j S 6 - 5 - 1 0 



[HI 6] 




] $14-12 [gft<*m gjg] sH-8 

[gy^w su -13 |«bt^ B«w*aa| si** 



B«W*ftg| si4-14- [ |tt»W «tMB3gn $t4-10 



|*°T»Bg*ISg[ 314-16 




[02 1] 



[02 2] 









1 







S15-2 





■ft*-* SIB 10 



(T73 



(20) 



15-01 8706 



[02 3 ] 



[02 4] 




S18-4-12 



S18-6-1 



S18-5-2 




7D> h^— i?(Dffcg 
F^-A(##) 3G093 

5H115 



AA07 Ml 6 DA05 DA06 DB09 
DB11 DB15 DB19 DB20 EBOO 
EC02 FA10 FB07 
PA01 PC06 PG04 PI 16 PU25 
PV07 PV09 QE02 QE03 QN04 
QN11 QN26 RB26 RE03 RE12 
SE03 SE05 TE02 TE05 TI05 
T021 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



™B PAGE BLANK 



